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OLD SCOTIA 


HAT a land so characterized by poverty and monotony of resources 

as Scotland should have been able to sustain so many men and their 

industries and to contribute so generously of leadership and energy 
to the progress of settlement and the domestic economy in so many lands of 
the world is nothing short of marvelous. ‘That a people with so little should 
have accomplished so much as the Scots have done, reveals the power man 
has within himself to push back the limiting bounds set by such a rigorous 
climate and such a refractory soil as old Scotia’s. ‘The pages of history bear 
few records of so ill-favored a land yielding such wealth of man power, in the 
best sense of the word. 

Scotia’s scattered bits of arable land have nourished many generations of 
stalwart men and women with broad vision and indomitable courage, to 
carry the pioneer’s axe to the forests of the far corners of the earth, to turn 
the mold of the world’s great grasslands wherever they grow green with the 
spring sun and showers, and to sail sturdy ships over the seven seas and into 
ports on the very frontiers of trade. ‘The qualities that the heaths and the 
moors, the farmsteads and the crofts, the heather and the gorse, the firths, 
the lochs, and the glens have instilled into the peoples who call them home, 
are the qualities of the foreloper who lays the foundations of future culture. 

The significance of Scotland’s part in the progress of our civilization may 
not be measured in terms of percentages of yield and production of this crop 
or the other, in quantity of ore mined, or bales of fleece sheared from the 
Highland flocks, or yet in tonnage of the world’s commerce borne in Scotch- 
built bottoms, but by the happier homes, the busier mills, the better govern- 
ment, the more liberal schools, the easier roads, and the safer ships through 
out the world for which the Scots have laid the foundation and helped to 
build the structure. Not in material things, but in the things that fashion 
character, that make of boys and girls trustworthy, thrifty, energetic men and 
women, may we see the pattern that Scotia has set upon the trestleboard of 
human economy. On such bits of honestly-tilled soil as the Carse of Gowrie 
may we see the molding of the Scot Argyle or Cameron, Stuart or Fraser, 
Burns or Wallace! 
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SCOTTISH CARSE AGRICULTURE: THE CARSE OF GOWRIE 
Hlenry M. Leppard 


lik Carse of Gowrie, the field of heavy crops of grass, cereals, 

smaller of the principaltwo Carse roots, and potatoes; in substantial, 

(Scottish term for a flattish largely stone-built farmsteads (igure 
tract of waterlaid deposits bordering an 6); in well-kept hedges and fences; in 
estuary) lands of Scotland (Figure 1), fat cattle; in good roads. In describing 
is a fertile agricultural plain of estuarine 
deposits bordering the north side of the 
River Tay between Perth and Dundee 
(Figure 2). It parallels the river for ( 
approximately 15 miles, and terminates "r S4 . 
on the landward side at the Sidlaw [ills 
(igure 3), which rise abruptly at dis | 6. “hal 
tances varying from two to four miles | | (3 
from the high-water margin of the p}? 
estuary. ‘The Carse is, to the extent 
of three-fourths of its area, a terrace 





of heavy marine clays made up of sedi- | | s fa 
ments brought down by the ancient 5 ae, * ; 
turbid Tay and later reworked by the 
waters of the estuary when the sea stood 
about 50 feet higher than it now does 
The plain, with an area of about 30 
square miles, has a population of 4,000 
persons, distributed among 100 farms 


( Migure 4), several hamlets (1 igure o), bicgure 1. The locations of the Carse of Gow 
and a number of castles or “houses,” rie and the Carse of Stirling. Maps used 
‘ ‘ throughout this article are “based upon the Ord 
residences of the local lairds. nance Survey Map with the sanction of the 
A line of the London. Midland and Controller of His Britannic Majesty's Stationery 


. ‘ ‘ ‘ Othee.”’ 
Scottish Railway runs the length of the 


Carse, which is also served by an ex- the County of Perth a Scottish writer, 
tensive system of hard roads, including — | {amish Miles, in Fair Perthshire, says: 
the main highway which connects Perth . 
and Dundee. “We set foot on the Carse of Gowrie, the 

The Carse of Gowrie. the ““Gardenof bit of Perth hire’s agricultural land. 
ven to the unskilled eye the land along 


Scotland, is a fat land of renown. here has a look of richness . . . not merely in 


Throughout the area agricultural pros the rich alluvial land, itself among the best 
perity is abundantly evident in field upon in Seotland, but the standard of the Carse’s 
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farming is befittingly high. The full stack- 
yards can speak for themselves; the trees and 
hedges seldom have that wind-swept leaning 
that the upland farms know so well; and there 
is a pleasant sense of kindliness and security 
in this checkerboard of grain and fruit along- 
side the ever-widening Tay.” 


REGIONAL AGRICULTURAL 
SPECIALIZATION 


The agriculture of the Carse of the 
Tay focuses primarily on the fattening 
of beef cattle. 


Residents also fatten 





FIGURE 2. 


sheep, but the finishing of beef stock, 
chiefly for the English market, consti- 
tutes, outstandingly, the end purpose of 
farm enterprise. Not only the num- 
bers and types of livestock on farms, 
but also the productive use of farm land 
that Considerably 
more than half of the land in crops and 


evinces objective. 
grass supports grass of various types, 
with approximately an additional fourth 
in oats, turnips, and horse-beans, pro- 
duced for live-stock consumption on the 


farm. Half of the remaining fourth 


grows wheat, seed potatoes, and barley 
which are sold off the farm for cash to 
supplement the major revenue derived 
from the sale of fat stock. 


Tue Livestock INDUSTRY 


The position of animal husbandry in 


the farm economy of the Carse of 


Gowrie is indicated also by parish data 
from the Agricultural Returns of June, 
1931, made available through the cour- 
tesy of Mr. J. M. Ramsay, O.B.E., 


MB FARMSTEAD 


GAciTy OR HAMLET 
GALAmmO’sS RESIDENCE 


C3 CONTOUR 
ESMAIN ROAD FE.) REED LAND 


EQ RAILROAD 


C) TAL MUD 


The Carse of Gowrie. 


Superintendent of Statistics and Intelli- 
gence, Board of Agriculture for Scot- 
land. 


Table I gives the numbers of 
livestock in an area made up of three 
parishes that lie almost entirely within 
the Carse and occupy approximately 
three-fourths of it. Table I and the 
following two tables carry also, for the 
sake of comparison, data for three 
parishes in the Sidlaw Hills, and also 
for three parishes in Strathmore, the 
broad valley that lies, in part, between 
the Sidlaw Hills and the Highlands. 
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{ 
TABLE I 
NUMBERS OF LIVESTOCK 
t 
Carse of Gowrie Sidlaw Hills Strathmore 
Three Parishes) (Three Parishes) (Three Parishes) 
Livestock 
Number | Per Cent | Number | Per Cent | Number | Per Cent 
Milk cows 592 14.0 224 21.6 621 25.3 
i Other cattle: Two years and older 1,818 43.1 201 19.3 549 22.3 
5 One year and under two years old 1,310 31.1 394 38.0 852 34.5 
Less than one year old 467 11.1 209 20.1 417 17.0 
~ a Bulls 31 0.7 9 1.0 26 1.0 
Total cattle ‘ 4,218 100.0 1,037 100.0 2,465 100.0 
Ewes 1,455 34.6 3,384 41.7 2,436 | 36.5 
Other sheep: One year and older 964 23.0 918 aEio 7a | 10.7 
_ a Less than one year old 1,746 41.5 3,756 46.1 3,431 } 51.4 
Rams 38 0.9 81 1.0 96 1.4 
| Totalsheep 4,203 100.0 8,139 100.0 6,678 100.0 
Total pigs 413 100.0 91 100.0 261 | 100.0 
Total horses 370 100.0 178 100.0 436 | 100.0 


The total number of cattle in the 


Though some of the farmers experi- 


Carse parishes stands markedly high, 
amounting to 313 head per 1,000 acres 
of crops and grass, compared with 88 
head and 205 head for the Sidlaw 
and Strathmore parishes, respectively. 
Krom the Agricultural Returns and 
from inquiry in the area, practically all 
“other cattle two years old and above,” 
which make up 43 per cent of the total, 
and by far the greater part of the cattle 
less than two years old, may be desig- 
nated as beef stock. Probably 75 per 
cent of the total cattle population con- 
sists of beef animals, making the Carse 
of Gowrie one of the principal beef- 
producing districts of the 
Lowlands of 


Central 
Scotland. The area is 
not, however, a cattle-breeding area. 


FIGURE 3. 


ment with the raising of part of the 
herd that they fatten for market, they 
generally bring in Irish stirks (feeders ) 
and store cattle of Scottish origin. 

The number of sheep given in Table 
I for the Carse parishes is not a true 
index of the extent to which they enter 
into the animal husbandry of the area. 
As in the case of cattle, the Carse of 
Gowrie constitutes a sheep-fattening 
rather than a sheep-breeding area. <A 
census taken in the winter instead of in 
the summer would record a much larger 
number of sheep on the plain, brought 
down in the autumn from the Sidlaw 
Hills and the Highlands for fattening 
during the winter. In contrast, the 
Sidlaw Hills, a breeding but not a fat- 





A section of the Carse of Gowrie with the Sidlaw Hills in the background. 
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tening district, have a larger number of 
sheep in the summer than in the winter. 

Carse farmers keep very few hogs, 
and they are destined for consumption 
on the farm. 





FIGURE 4. 


Powgavie farmhouse. 


Farm horses are used at the rate of 
one team of heavy animals, usually 
Clydesdales, to approximately 45 acres 
of arable land. In the Sidlaw and 
Strathmore parishes, with lighter soils, 
55 acres and 60 acres, respectively re- 
quire a team of draft horses. The use 
of tractors on the heavy Carse clays is 
rapidly being extended. 


AGRICULTURAL UTILIZATION OF LAND 


The agricultural utilization of land 
also attests to the focal position of ani- 
mal husbandry in the system of farming 
followed in the Carse of Gowrie. Table 
II summarizes data from the Agricul- 
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tural Returns for 1931 for land in crops, 
grass, and rough grazings. 

In the Carse parishes, grass occupies 
60 per cent of the land in crops and 
grass, against 40 per cent in tillage crops. 
Pasture comprises three-fourths of the 
acreage in grass and the one-fourth sup- 
ports hay. Land in permanent grass 
(land “‘laid down” to grass for as long, 
in some instances, as 100 years or more) 
accounts for more than two-thirds of the 
total area in grass. ‘Timothy meadows 
are relatively extensive, the heavy clays 
of the three Carse parishes carrying one- 
fifth of the acreage in timothy in all of 
the 71 parishes that make up the County 
of Perth. 

Rough grazings are negligible in the 
Carse of Gowrie though nearly half of 
the area of the adjacent Sidlaw parishes 
falls in that category. 

Arable land (land in tillage crops and 
rotation grasses) and non-arable land 
(land in permanent grass, timothy, and 
rough grazings ) about equally divide the 
acreage in crops, grass, and rough graz- 
ings. All of the latter acreages and 
about one-fifth of the former directly 
produce pasturage and hay for livestock 
consumption. In addition, as noted be- 
low, a large part of the arable land in 
tillage crops supplies the same end. 


TABLE II 





CRops, 


GRASS, AND ROUGH GRAZINGS * 





Carse of Gowrie 
(Three Parishes) 


Sidlaw Hills 
(Three Parishes) 


Strathmore 
: , (Three Parishes) 
Use of Land 


Acres Per Cent Acres Per Cent Acres Per Cent 

Tillage crops. ... 5,432 40.3 | 2,677 22.7 5,102 | 42.4 
Rotation grass (pasture) 252 1.9 1.236 | 10.5 2,825 | 23.5 
Rotation grass (hay) 1,276 9.4 696 5.9 1,338 | 544 
Permanent grass (pasture 5,601 41.6 1,702 14.4 2,382 19.8 
Permanent grass (hay) 182 1.4 78 0.7 159 | 2.3 
Timothy meadows (hay) 660 4.9 98 0.8 7 0.1 
Rough grazings (pasture) 75 0.5 5.318 | 45.0 223 1.8 

Total 13,478 100.0 11,805 100.0 12,036 100.0 

Total land area 15,216 100.0 12,285 100.0 16,245 100.0 


* Mountain and heath land used for grazing. 


Nn en 
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Data for tillage crops given in Table 
III indicate that oats and turnips, crops 
raised for animal consumption on the 
farm, together occupy nearly half of the 
tilled land. If the acreage in oats and 
turnips be added to the total acreage in 
grass a grand total of 80 per cent of the 
land in crops and grass produces feed- 
stuffs. Crops not produced for con- 
sumption by animals are principally 
wheat, seed potatoes, and barley, which, 
together, occupy two-fifths of the tilled 
land. 


CLIMATIC CONDITIONS 

The fattening of cattle and sheep, and 
the production of crops and grass chiefly 
for that purpose, are carried on under 
climatic conditions indicated in Table 
IV. Though Scotland lies in the path 
of the southwesterly winds from the 
Atlantic, the latitude of the Carse of 
Gowrie, nearly 57° N., gives rise to tem- 
peratures that constitute important con- 
siderations in farm practices. The use 
of 60 per cent of the productive farm 
land of the area for the growing of grass 
is associated with a short, cool growing 
season as well as with the fattening of 
cattle and sheep and the occurrence of 
heavy soils. Only five months have a 
mean temperature higher than 50° F., 


and in no month does that temperature 
reach 60°. 


The mean maximum tem- 
perature reaches 50° during only seven 
months, the highest readings being 66° 
in July and August. 


The mean mini- 





FIGURE 5.—View in a Carse hamlet on the 
Perth-Dundee highway. 


mum temperature rises to 50° only in 
July and August, and only during those 
two months do the records show entire 
freedom from frost. 

The lowland under consideration has, 
compared with the greater part of 
Scotland, a low annual precipitation. A 
narrow strip, including the greater part 
of the east coast of the country, averages 
less than 30 inches of rainfall per year, 
and the Carse of Gowrie lies in that 
zone. Precipitation falls rather evenly 
through the year, no month having less 
than 6 per cent, and none more than 
12 per cent of the total. Rain falls on 
the average every second day, and the 
relative humidity is high at all seasons. 


TABLE III 


TILLAC 


Use of Land 


Oats 
Wheat 
Barley 
Turnips 
Potatoes 
Fallow 
Orchard 
Small fruit 
Other 


Total 


* Plus orchard fruit. 


;E CROPs * 


Carse of Gowrie 
(Three Parishes) 


Sidlaw Hills 
(Three Parishes 


Strathmore 
Three Parishes) 


Acres Per Cent Acres Per Cent Acres Per Cent 
1,806 33.3 1,064 39.7 2,595 50.9 
1,137 20.9 289 10.8 412 a 
196 3.6 121 4.5 70 .4 
832 15.3 600 22.4 1,049 20.5 
801 14.8 487 18.2 807 15.8 
166 3.0 13 0.5 - 
145 2.7 7 0.3 3 0.1 
19 0.3 2 1.6 77 3 
330 6.1 54 2.0 89 a7 
5,432 100.0 2,677 100.0 5,102 100.0 








i) 
bho 
i) 
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TABLE IV 


CLIMATIC DATA 


Temperature (F 





Precipitation 


Direction 
of Wind 


Sunshine 





Montl % S - c o xX ss a 

Ae g& “| 5 » [ee] 3 /1es| & 

3 3 3 =< as 3 S Os . i.e >, 

= = = as |A8B 2 7 “aS S |e a 

Jan. 37 42 32 2.2 7.6 16 88 44 24 SW 40 17 

Feb. 38 43 32 2 Sse 14 90 65 24 SW 29 16 

Mar. 40 16 34 2.3 7.9 16 82 100 28 SW 23 16 

Apr. 44 52 36 er 5.9 12 76 144 34 SW 21 12 

May 50 58 42 2.1 tia 14 75 167 33 SW 29 5 

June 56 64 46 £2 6.5 12 72 198 38 SW 30 ! 
July 58 66 50 2.8 9.7 15 78 170 32 SW 35 
Aug 57 66 50 3.4 1.8 16 81 144 31 SW 39 

Sept 54 62 46 eee cam 14 82 124 33 SW 40 3 

Oct 16 53 40 2.8 9.7 16 85 95 30 SW 38 9 

Nov 41 16 36 Ree 9.3 16 SR 63 26 SW 32 16 

Dex 38 42 32 2.9 10.0 17 88 42 20 SW 37 20 

Total 29.0 100.0 178 1,356 115 


Since the Carse of Gowrie has nocentrally located meteorok 


ns at Pert 


rived from the stati 
gical Office 


the data given are those de 
burgh Meteorok 


from 
July to September, is a particularly diff- 
cult period of the farm year. ‘Though 
temperatures are the highest of the year, 
they are still low; more than 20 per cent 
of the annual precipitation falls in July 
and August; the average duration of 


The harvest time, extending 


sunshine per day drops from 5.5 hours 
in July to 4.1 hours in September ; and 
the relative humidity averages 80 per 
cent for the period. Those conditions, 
together with associated low evapora- 
tion, result in great uncertainty, enor- 
mous labor, and frequent heavy losses 
in curing hay and grain crops. 


SUBREGIONAL DIFFERENTIATION 
IN AGRICULTURE 

Thus far attention has been directed 
to features of the agricultural geogra- 
phy of the Carse of the Tay that point 
to the unity of the area. There are, 
differ- 
The fattening of cattle and sheep 


however, striking subregional 
ences. 
remains, throughout, the chief purpose 


of farming, but the method of fitting 
stock for market, and the utilization of 


gical station with records satisfactory for the present purpose, 


1and Dundee made available through the courtesy of the Edin- 


land associated therewith, vary with 
local differences, chiefly in soils, eleva- 
tion, and drainage ; and those differences 
relate in turn to events in the geologic 
history of the area in postglacial and 
earlier times. 

The Carse of Gowrie, with a total 
area of nearly 18,000 acres, comprises 
two major categories of land, the clay 
land, designated locally as the true Carse, 
and the silt land (igure 2). 

The clays of the true Carse, with an 
area of 13,000 
acres, lie lower than the 50-foot con- 


somewhat more than 


tour, and principally in the east-central 
part of the plain. There for a distance 
of nearly five miles parallel with the estu- 
ary and for half that distance inland not 
the slightest swell apparent to theeye rises 
to break the monotony of the almost 
dead flatness of the floor of the plains. 

The silt land, measuring rather more 
than 4,000 acres in extent, is made up 
of a number of so-called Inches (for 
merly islands in the estuary ) in the west 
ern half of the plain, together with a 
narrow ridge near Dundee. 


So 
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TABLE V 
LAND UTILIZATION IN RELATION ro CLASSES OF LAND 
Uplands 
cul — 
Area Total Ca Lowland 
{ Gowrle 
Total Inches Longforgan Ridge 
Soil Clay and Silt Clay Silt Silt Silt 
Elevation (tt 0-175 0-50 50-175 50-156 50-175 
Acres and Per Cent Acres |Per Cent Acres \Per Cent Acres |Per Cent Acres |Per Cent Acres \|Per Cent 
Pasture 6,511 36.7 5,835 43.6 676 15.5 359 14.8 317 16.5 
Hay 3,302 18.6 2,650 19.8 652 15.0 343 14.1 309 16.1 
Beans 335 1.9 335 2.3 : , ‘ 
Oats 2,717 15.3 1,917 14.3 800 18.4 547 22.6 253 13.2 
Wheat 1,652 9.3 1,104 8.2 548 12.6 392 16.1 156 8.2 
Barley 235 1.3 169 i. 66 5.3 42 ee 24 4.3 
Turnips 920 oe 508 3.8 412 9.4 306 12.6 106 5.5 
Potatoes 1,074 6.1 348 3.6 726 16.7 415 17.1 311 16.2 
Fallow 130 0.7 130 1.0 : 
Orchard 229 ‘i 222 1.6 7 0.2 7 0.4 
Raspberries 376 24 76 0.6 300 6.9 300 15.6 
Market garden 262 is 98 0.7 164 3.8 29 1.0 135 7.0 
Total 17,743 100.0 13,392 100.0 4,351 100.0 2,433 100.0 1,918 100.0 


The Inches rise as rounded ewells to and nearly 60 per cent in cereals and 


heights varying trom less than 50 feet green crops. Land rentals differ in re- 


to more than 100 feet above the sur- lation to use and cost of working, avet- 


rounding clay. A number of the Inches aging $10 per acre per year for silt and 
are but a few acres in extent ; the largest half that amount for clay soil. 

has an area of slightly more than 2,000 The sharp contrast just noted in the 
acres. use of land is ass ‘ciated with a contrast 


The ridge at the eastern extremity ol equally marked in the handling of cattle. 
the Carse, hereafter called the Long- On the lowland clay soils store cattle are 
forgan ridge from the hamlet that lies purchased in the spring and fattened 
near its crest, 1s three miles long and a_ during the summer, chiefly on grass, the 
mile wide, with an area of about 2,000 farmer’s principal asset ; whereas on the 
acres. It rises sharply from the flattish upland silt soils similar cattle are pur- 


clay and toa height of 125 feet above it. chased in the autumn and fed during the 
The productive utilization of the clays winter on hay and tillage crops, arable 
of the lowland contrasts sharply with land being the farmer's chief asset in 
that of the silts of the uplands as ‘ndi- that locality. 
cated in Table V. The differences in the handling of 
On the low-lying clay lands grass stock and in the productive use of land 
(pasture and hay) occupies more than are related to differences in soils, ele- 
60 per cent of the area in crops and vation, and drainage, natural features 
grass ; cereals (oats, wheat, and barley ) resulting from certain physiographic 
together with green crops (turnips and — processes. 
potatoes ) occupy less than 30 per cent. It will be recalled that in an earlier 
On the silt uplands the percentages are © nection the Carse clays were classed 
reversed, only about 30 per cent of the as marine dep sits. The sediments con- 


area in crops and grass being in grass, stitute what is known as the 50-foot 








bo 
bo 
rey 





FIGURE 6. 
Sidlaw Hills. 


A farmstead at the foot of the 


terrace or raised bench. In early post- 
glacial times, during which the clays 
were being laid down on the floor of 
the firth of the ancient Tay, the water 
of the estuary stood approximately 50 
feet higher than at present and extended 
to the base of the Sidlaw Hills. At that 
time the Inches, probably remnants of 
more widespread deposits of river silts, 
stood as islands in the shallow estuary. 
At the same time the ridge of Long- 
forgan constituted a peninsula tied to the 
mainland of the northern shore. 

At the water’s edge the erosive action 
of the waves of the estuary created a 
low cliff, while the encroachment of the 
water on the land and the deposition of 
the debris of erosion worked together to 
produce the terrace or bench. The ma- 
rine clays were thus laid down later than 
were the river silts and consist in part, 
at least, of the reworked earlier deposits. 

The wave-cut slope at the inner mar- 
gin of the broad 5U-foot bench can be 
sasily followed (Figure 7) and marks 
an abrupt change between the clay-land 
and the silt-land systems of farming. 

At a still earlier time similar erosion 
and deposition took place when the sur- 
face of the water stood 100 feet higher 
than at present, and 50 feet higher than 
during the period of the creation of the 
50-foot terrace. At the higher level the 
100-foot terrace developed, less exten- 
sive and less well marked than in the 
case of the 50-foot bench and composed 
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of silty rather than of clayey soils. 
Doubtless much of the 100-foot raised 
bench was cut away in the process of 
the later erosion already noted, but rem- 
nants remain and constitute the areas 
lying between the 50-foot and the 100- 
foot contours. 

Lying higher than the 100-foot ter- 
race are areas of silty soils, river sedi- 
ments not reworked by the eroding 
waters of the estuary. 

The occurrence of both earlier river 
deposits and of later marine sediments 
may be traced in part to the bulbous 
shape of the estuary and its narrow con- 
nection with the sea. The Tay flows in 
the lower part of its course in a deep 
trough, partly faulted and partly eroded, 
along the longer axis of an anticlinal 
arch composed of Lower Old Red (De- 
vonian ) sandstones and volcanic rocks 
of the same age (Figure8). The arched 
rocks of Ochil Hills continue northeast- 
ward in two truncated limbs with the 
valley of the Tay between them. The 
Sidlaw Hills, the more northerly of the 
two limbs, bounds the Carse of Gowrie 
on the north; the southern remnant of 
the anticline skirts the estuary on the 





FIGURE 7. 
side of the principal Inch. 


The wave-cut slope on the south 


south as far as Tayport, nearly opposite 
Dundee. It then reappears on the far- 
ther side of the narrows of the firth, 
apparently constricting the outlet of the 
estuary and measurably ponding its 
waters, thereby creating a condition 
favorable to extensive sedimentation in 
the wide upstream part of the firth. 
With the characteristics of the sedi- 
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ments thus laid down farm practices in 
the Carse of Gowrie are associated. 


CLAY-LAND FARMING 


It has already been pointed out that 
both lowland and upland farmers focus 
their operations on the fattening of beef 
stock, but that, whereas the farmer of 
the silt uplands carries his heavy quota 
of cattle in the winter, the farmer of the 
clay lowlands carries his in the summer. 


GRASS FATTENING 

In March, or as soon thereafter as the 
grass is ready for grazing, Irish and 
Scottish store cattle are purchased on the 
Perth auction market (Figure 9) and 
put at once on the grass. A few farm- 
ers are experimenting with the raising 
of their own beef stock, but the practice 
is not widespread, and the farmers who 
raise some calves do not attempt to sup- 
ply their full needs in that way. The 
consensus seems to be that yearling Irish 
stirks at $50, or older stock at prices up 
to $100 or somewhat more per head, are 
cheaper than similar animals raised on 
the farm. Apparently no factors in the 
nature of the land preclude local pro- 
duction of cattle, but, in addition to the 
matter of cost, specialization in the 
fattening aspect of the industry is tra- 
ditional, hazards are minimized, fixed 
customs change slowly, and farmers are 
more experienced in finishing beef stock 
than in breeding. 

In specializing in grass fattening the 
clay-land operator capitalizes his ability 
to produce a heavy yield of permanent 
grass on land too clayey to be put eco- 
nomically into tillage crops. In addition 
to favorable climatic and soil conditions, 
the high carrying capacity of the per- 
manent pastures of the Carse of Gowrie 
depends on careful rotation grazing, and 
fertilization at frequent intervals. Ad- 
ditional elements of importance are the 
mixture of grass and other seeds sown 


originally, and the balance of pasture 
plants subsequently maintained. A mix- 
ture of rye grass, Italian perennial rye 
grass, timothy, red clover, giant red 
clover, and wild white clover is one de- 
signed to yield heavily throughout the 





[a 
} Ae 
( -— 

OF 
} rae 
{ A 
Ya 
' 
| t 

j 

| J 
) 
| f i 
| + 
| ie = 
| Dd 
| be 
| ~ f 
Ns 
f _ BA 
,_— Sz eM 
[-j carse cay EGS] urrer ovo reo sanostone []]]} voucamc Rock 
Toa. wuo [77] LowER OL RED SANoSTONE [7] INTRUSIVE ROCKS 
| Rates 
| writ 


FIGURE 8.—The geologic map discloses the 
marginal remnants of the anticline composed of 
Lower Old Red Sandstone and associated volcanic 
rocks. In the trough of the Tay the Upper lies 
unconformably on the Lower Old Red Sandstone. 
entire grazing season of about eight 
months. With pasture land handled as 
carefully as that in tillage crops, the 
carrying capacity of a good stand of 
permanent grass can be maintained at a 
figure as high as one steer per acre. In 
some cases farmers give the cattle a sup- 
plementary ration of silage; and they 
generally feed, throughout the grazing 
season, oil cake at the rate of four or 
five pounds per day to Aberdeen Angus 
stock weighing 900 pounds to 1,000 
pounds, and at a higher rate to the 
heavier Irish stirks. They prefer the 
Scottish breed to the Irish on the score 
of quality, but the price of the former 
is in many cases too high to be paid by 
the average farmer. Estimates state 
that stock costing $115 per head in 
March should be sold in September or 
October at an advance of $50 to cover 
operating expenses and to return a rea- 
sonable profit. 

At the end of the grazing season, they 
auction the fat stock at Perth, sending 
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part to Glasgow and other Scottish cities, 
but principally to London and other 
cities in England. In case any animals 
do not do well on the grass and are there- 
fore not ready for sale in the autumn, 
the farmers keep them into the winter, 
finish them indoors, and dispose of them 
as soon as practicable, for the clay-land 
operators are not equipped for much 
winter feeding. 





FiGuRE 9.—Part of the livestock market in 
Perth. 


UTILIZATION OF LAND 


The second double column of Table V 
and the map (Figure 10) of a repre- 
sentative block of land in the clay belt 
exhibit evidence of the close association 
of the utilization of clay land with ani- 
mal husbandry. Grass used for grazing 
purposes occupies more than 40 per cent, 
and grass cut for hay nearly 20 per cent 
of the total area. ‘The combined areas 
of fields in oats, turnips, and horse-beans 
account for an additional 20 per cent of 
the total area, bringing the grand total 
of land devoted directly to the produc- 
tion of grasses and crops for livestock 
purposes to about 80 per cent of the pro- 
ductive clay land. 

The area in hay includes timothy 
meadows that are fairly extensive in the 
Carse of Gowrie though somewhat less 
so than in the Carse of Stirling. Tim- 
othy, used chiefly for the feeding of 
work horses, does well on the heavy soils 


yielding as much as three tons per acre. 
The grass produces, however, only a 
light aftermath, a characteristic that 
proves a handicap under a system of 
stock farming based chiefly on the pro- 
duction of pasturage. 

It is also common practice to cut for 
hay mixed stands of meadow plants. 
The determination of the mixture, in 
some cases quite complex, involves the 
selection of plants adapted to the Carse 
clays, a proper ratio between top and 
bottom plants, and other considerations 
peculiar to the need of the farmer and 
the natural conditions of production. 

The harvesting of heavy stands of 
hay under the cool, damp weather con- 
ditions of the hay-making season ren- 
ders the process a laborious one and one 
in which a high grade of hay is secured 
with difficulty. Curing begins in the 
swath but on account of the uncertainty 
of the weather proceeds in the coil, a 
miniature field stack (Figure 11) built 
over a wooden tripod that facilitates the 
movement of air through the hay which 
is in many cases coiled when only half 
desiccated. Modern machinery mows 
and rakes the hay, but the coils are built 
by hand from the windrow. The coil 1s 
not merely a pile of hay thrown loosely 
together but a small stack carefully built 
against the possibility of long-continued 
rain. 

Haying begins in late June or early 
July, and a month or more later the 
farmers haul the hay from the coil and 
build it into large stacks in the fields or 
in the stackyard adjacent to the farm 
buildings. In many cases they erect the 
stacks on steel platforms, chiefly to se- 
cure additional circulation of air for the 
purpose of promoting further curing in 
the stack. 

Oats and wheat are the principal 
cereals grown on the clay (Table V), 
and those two crops, with the addition 
of a small amount of barley, occupy 
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about one-fourth of the acreage in crops 
and grass. The difficulty of working 
the clay except under very favorable 
weather conditions makes the costs of 
production high. Wheat and barley are 
cash crops, but oats are used on the farm 
chiefly as horse feed, either as threshed 
grain or as cut feed in which the entire 
sheaf is utilized. In an area largely laid 
down to grass the oat crop constitutes a 
dual asset in the production of hay and 
pasturage. When land in grass needs 
reseeding, farmers commonly grow on it 
two crops of oats in succession. The 
first-year oats do better on decomposing 
turf than do other cereals, and the sec- 
ond crop serves as a satisfactory nurse 
crop for reseeding purposes. The haz- 
ard of wet weather and consequent slow 
drying besets the cereal harvest, as in the 
Cereals are 
cured in the stook (shock) and in the 
stack (I igure 12). 


case of the hay harvest. 


They thresh from 
time to time throughout the winter as 
grain and straw are needed, commonly 
by means of a threshing machine built 
into a part of the barn. 

The turnip crop is of minor impor- 
tance on the Carse clays, occupying less 
than four per cent of the area in crops and 
grass. ‘The small acreage is due chiefly 
to three aspects of clay-land agriculture. 
The fattening of stock is a summer in- 
dustry and mature turnips are not avail- 
able in any case at that time of the year. 
On the lighter soils of the Carse of 
Gowrie, and elsewhere in Scotland where 
turnips grow extensively, a large part of 
the crop is folded during the winter, that 
is, eaten off in the field by penned sheep, 
a method of harvesting impracticable on 
the clay land on account of the footrot 
hazard. The small acreage of turnips 
is associated also with the high cost of 
producing a hoe crop that requires a 
very fine seed bed for successful germi- 
nation. Labor cost in planting runs as 
high as eight team-days per acre of sown 


seed. That they grow turnips at all on 
the clay is due to the necessity of includ- 
ing in the rotation a crop designed to 
provide opportunity for the eradication 
of weeds. 

Knsilage takes the place of turnips to 
some extent. As indicated in Table V, 
the beans with which vetches and oats 
are commonly grown, account for 2.5 
per cent of the land in crops and grass. 
The crop is less expensive to produce on 
clay land than turnips; it introduces a 
legume into the rotation ; and on account 
of its rapid and dense growth it serves 
as a cleaning crop. 

The potato crop, like the turnip crop, 
is a minor one on the Carse clays, and 
is commonly not grown for commercial 
purposes. An acreage beyond that 
needed for home consumption indicates 
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FiGure 10.—The use of land in a representative 


block of the clay belt. 
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the production of a hoe crop looking pri- 
marily towards the reduction of weeds, 
for the successful commercial produc- 
tion of potatoes requires a soil with a 
dependably good “tid” (tilth) through- 
out the season, a condition not obtain- 
able on the Carse clays. 

Weed control on the clay land is ef- 
fected to a minor extent by the practice 
of bare fallowing as well as by the 
growing of intercultivated green crops. 
From Table V it is evident that all of 
the bare fallow in the Carse of Gowrie 
occurs on the clay terrace, though only 
to the extent of one per cent of the pro- 
ductive land. The practice is, however, 
symptomatic of the nature of the soil. 
In the Carse of Gowrie fallowing is 
practiced less extensively than formerly, 
the need now being less acute on account 
of improved implements and methods of 
cultivation. 


TILLAGE PRACTICES 


Though the Carse clay is famed for 
its fertility, it is worked at times with 
extreme difficulty, and, in consequence, 
at great expense. It is a common local 
saying that a Carse farmer must be born 
to it to be successful, so great is the 
value of experience in working the soil. 
When the clay has just the proper tid, it 
is very mellow and easy to work, but 


working it either when too wet or too 
dry may even result in the entire loss of 





FIGURE 11. 


Coils of hay. 
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So intimate is the rela- 
tion between the condition of the clay 
and the weather that the farmers gener- 
ally carry through in one day all opera- 
tions in the preparation of a seed bed, 
and sow before nightfall the part of a 


the year’s crop. 
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FIGURE 12.—Stacks of cereals in the stackyard 
at Ardgaith. 


The Carse 
farmer’s reputation for being much on 


field plowed in the morning. 


the public highway evinces his good 
judgment rather than unthrifty habits, 
for it is more economical to go to town 
than to attempt to work an unfit field. 
If the soil is too wet, it puddles; if too 
dry, it breaks into large, hard, unman- 
ageable clods (Figure 13). 

farmers plow clay land in the fall as 
far as practicable. They set the furrow 
slice on edge and do not break it down 
by fall cultivation, the purpose being to 
expose a large surface to the action of 
frost, and to prevent the soil under the 
action of rain from running into a com- 
pact layer which is intractable when dry. 
When they plow clay land in the spring 
they turn it to a depth of about nine 
inches. Asa general rule they then cul- 
tivate it to the depth of the furrow bot- 
tom four or five times; cultivation to 
half that depth follows; they apply the 
drag harrow twice, a Cambridge roller 
once, and then the drag harrow again. 


ORCHARDS 
Decades ago the Carse of Gowrie at- 


tained a wide reputation for the produc- 
tion of orchard fruits, chiefly apples and 
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Investigation reveals, however, 
that the entire area in orchards totals 
only a little more than 200 acres, and 


pears. 


that the acreage is decreasing. Rela- 
tively the small area assumes, nonethe- 
less, considerable importance, for it 





FiGuRE 13. 
intractable condition. 


Clay, ina field at Powgavie, in an 
é Pant 


constitutes 60 per cent of the orchard 
acreage in the County of Perth and 20 
per cent of that in all Scotland: Some 
of the orchards have been kept in good 
condition, but in a considerable number 
of cases others have been allowed to de- 
teriorate to the extent that they are no 
longer commercially productive. 

To the acreage of land in fruit trees 
a small yardage of south-facing orchard 
wall is to be added (Figure 14), on 
which fruits of various kinds, including 
peaches, are grown. 

The orchards are, with few excep- 
tions, not on the uplands of the Carse 
or on the Sidlaw hillsides, but on the 
clay terrace and chiefly within a mile of 
the Tay (Figure 15), apparently on the 
erroneous assumption that the frost haz- 
ard was less on the low ground near the 
water than on the higher ground inland. 


POWGAVIE-BOG MILL FARM 

Powgavie and Bog Mill are two ad- 
joining clay-land farms operated as a 
unit under management. The 
farms lie on the riverward margin of 
the Carse midway of the main body of 


one 


229 


clay land, and constitute a representative 
farm unit on that type of soil. 
Powgavie-Bog Mill, with an area of 
nearly 500 acres (Table VI), is prima- 
rily a stock farm with the fattening of 
cattle on grass as its objective. The 
operator usually has a herd of about 250 
head during the grazing season, chiefly 
large Irish stirks purchased on the Perth 
market in March. Experimentation is 
now going forward in the breeding of 
beef stock on the farm. At present they 
raise only a few calves, but they plan to 
produce ultimately as many as 100 head 
per year. It is evident, however, that 
even with farm breeding on that scale 
more than half of the fattening herd will 
still consist of imported stock. In Oc- 
tober they sell the animals fat enough 
for market in Perth; the remainder they 
finish indoors and sell usually not later 
than January. 
Mill 


Powgavie-Bog utilization of 


land (Figure 16) indicates, as in the 
case of the clay land generally, the chief 





A fruit wall in a laird’s garden. 


FIGURE 14. 


purpose of All of 
Bog Mill is in grass, and shortly will be 
entirely in permanent grass for grazing 
purposes. 


farm operations. 


For that reason Powgavie 
has a higher percentage of tillage land 
than is the case in general on the Carse 
clays. 

Taking the operating unit as a whole 
65 per cent of the productive area is in 
grass, pasture and hay in the ratio of 
three to one. Oats for horse feed and 


wheat for sale account for somewhat 
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FiGURE 15.—The distribution of orchards in the 


Carse of Gowrie. 


more than 20 per cent of the whole. 
The turnip crop is of minor importance, 
produced at great expense primarily as 
a cleaning crop. 

The acreage in horse-beans is nearly 
double that in turnips, the ensiled beans 
constituting, as already noted, a satisfac- 
tory succulent ration for indoor winter 
feeding, and a supplementary ration for 
cattle on grass in the early spring. In 
addition, the production is 
less than in the case of turnips, for 


cost of 


the coarse beans do not require a seed 
bed of very fine tilth, and even though 
planted in rows beans require a mini- 
mum of cultivation during the early 
stages of growth. When not sown in 
rows, a field of beans requires no work- 


TABLE 
BoG MILL AND ARDGAITH-NORTH MURIE FARMS 


POWGAVIE 


Mi 
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ing of the soil after the crop is planted. 

The farm population 
enough potatoes to supply their own 
needs, since on the stiff clay the cost of 


grows only 


production on a commercial scale is too 
high for successful competition with 
nearby farmers specializing in raising 
potatoes on light soils. 

The Powgavie-Bog Mill average acre 
yields of the leading field crops amount 
to the following: hay, 3 tons; beans, 20 
green fodder; oats, 65 to 80 
bushels; wheat, 30 to 40 bushels; tur- 
The 


carrying capacity of permanent pasture 


tons of 
nips, 20 tons; and potatoes, 8 tons. 


is approximately one stirk per acre. 
Tillage land is worked under a crop 
rotation of wheat, beans, wheat, green 
crop, and oats, in the order named. 
The the 
farmer’s family, consists of seven men 


labor force, exclusive of 
and two women who are housed in small 
cottages on the farm. Four of the men 
are teamsters, two attend to the cattle, 
and The two 


women work in the fields and about the 


one acts as foreman. 
farmstead at such jobs as planting, hoe- 
ing, and harvesting green crops, forking 
hay, and cleaning up generally. 

‘our teams of heavy horses, and two 
tractors provide the farm power. 


VI 





Powgavie- Bog 
Farm 

Total Powgavie 

Soil Clay Clay 
Acres and ve Per ‘ Per 

cres cres 
Per Cent ) Cent : Cent 
Pasture ‘ 229 48.6 | 112 32.1 
Hay 77 16.3 72 20.6 
seans 36 7.6 36 10.3 
Oats 31 6.6 31 8.8 
Wheat 74 iS..7 74 shoe 
Barley 

Turnips | 4.5 21 6.0 
Potatoes 3 0.7 3 1.0 
Total 471 100.0 | 349 | 100.0 


I Ardgaith-North Murie 
Bog Mill Total Ardgaith North Murie 
Clay Silt and Clay Silt Clay 

Acre Per \cres Per Acres Per Acres Pet 
Cent Cent Cent Cent 
117 95.9 144 27.6 41 12.9 103 50.7 
5 4.1 47 9.0 41 12.9 6 2.9 
124 23.8 &4 26.4 40 19.7 
66 ee 16 14.5 20 9.9 
5 1.0 5 2.5 
58 Pass 37 11.6 21 10.4 
77 14.8 69 Baae & 3.9 
122 100.0 §21 100.0 318 100.0 203 100.0 
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SILT-LAND FARMING 


The low rounded hills that rise from 
the nearly flat surface of the clay terrace 
have together an area somewhat in ex 
cess of 4,000 acres, and constitute nearly 
a quarter of the Carse of Gowrie (lig 
ures 2 and 17). 

\s already pointed out, the system of 
agriculture of those uplands, as in the 
case of the lowlands, is focused on the 
fattening of livestock. The great ma 
jority of the farms are first of all stock 
farms, drawing their major revenue 
from an output of fat stock, chiefly cat 
tle. Considerable numbers of sheep are, 
however, also fed, and in that respeet 
the farms of the upland silt soils differ 


from those of the lowland clays. 


WINTER FEEDING 


The striking similarity between the 
farms on the two types of land is the 
common objective in the finishing of 
stock ; the equally striking contrast lies 
in the techniques of reaching that objec 
tive. As indicated above, the lowland 
farmer buys store cattle in the spring 
and utilizes his permanent grass as his 
prime asset ; the upland farmer buys sim- 
ilar cattle in the autumn and feeds them 
through the winter, utilizing his tillage 
crops as his prime asset. ‘The timing of 
operations in each case thus associates 
itself with the character of crop and 
grass products, and those in turn are as 
sociated with the character of the land, 
notably in regard to soils, elevation, and 


drainage. 


UTILIZATION OF LAND 
‘There is no statistical evidence avail 
able on the seasonal livestock popula 
tion of the uplands and lowlands, but, 
with the known correspondence between 
productive uses of land and methods 
of fattening stock, 


Table V 


the data given in 
for lowland clays and_ total 


Nm 
w 
put 


upland silts indicate the contrast just 
noted. 

lhe pastures of the silt lands are both 
less productive and less extensive than 
those of the clays. In the former case 
store cattle require an average of two 
acres per head to make satisfactory 
eains, Whereas in the latter case, as noted 
earlier, similar results can be secured on 
the basis of one aere per head. In view 
of that disparity in yield of pasturage it 
is not surprising to find only 15 per cent 


of upland crop and grass land given over 
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FIGURE 16. 
Mill farm. 


Che use of land on Powgavie- Boe 


to grazing against a percentage for the 
less arable lowlands nearly triple that 
figure. 

Upland hay land is also relatively less 
extensive than in the case of the low 
lands though the difference between the 
two figures is markedly less than in the 
case of pasture land. ‘The drier upland 
silts produce less than the damper low 
land clays, but the need for a winter ra 
tion of hay for beef stoek in addition to 
hay for horse feed results in half of the 
upland grass land being in hay against 
a third for the 
That the difference is not 


a fraction of less than 
lowland 
greater is due largely to the fact that in 
both cases hay is used principally for 
horse feed with the requirements on that 
score not greatly different. 
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The oat er p of the higher lands oc- 
cupies a salient place in the-system of 
farming. In addition to furnishing 
grain, it provides a straw superior to 
other both 


Oats can also be planted 


straws in nutriment and 
palatability. 
early in the spring before ground has to 
be prepared for turnips and potatoes, 
and are harvested between hay and fall 


wheat on the one hand and green crops 
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FIGURE 17. 
on the other. In addition, oats serve as 
a nurse crop for grass seed that has to 
be planted frequently, since upland grass 
is largely rotation grass in contrast to 
permanent grass on the lowlands. 

The Carse of Gowrie lies in the Scot- 
tish wheat belt of the eastern lowlands. 
Wheat is produced more extensively on 
the upland silts than on the lowland 
clays, though the heavier soils might in 
general be considered the more favor- 
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able. Practice finds, however, that, with 
wheat following a heavily manured hoe 
crop, the prime condition of the light 
soils results in good yields, and the wheat 
plants are sufficiently deep rooted and 
drought resistant to offset the hazard as- 
sociated with the texture and drainage 
of high-lying silty soils. Large quanti- 


ties of wheat straw serve as litter for 


cattle handled indoors during the winter, 
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The use of land chiefly on the principal Inch. 


and provide stable manure that goes back 
to the land in heavy applications, up to 
15 tons per acre. The grain is sold off 
the farm for cash. 

The barley acreages of both major di- 
visions of the Carse of Gowrie are rela 
tively insignificant. The clays are too 
heavy for successful barley culture, but 
on the basis of soil texture a greater 
acreage might be expected on the silts 


for the best soil (for barley ) is light, 
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free, open in texture, and of a nature 
suitable for turnip growing and sheep 
farming. ‘The silt-land farmers, never 
theless, grow very little barley. The 
climatic conditions of the Carse of Gow- 
rie appear to be less favorable than on 
the drier, sunnier east coast ; and, more- 
over, it does not seem that large barley 
production would be particularly ef- 
fective in the system of stock farming 
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attempt to secure a brewery product, has 
a lower feeding value than has oat straw, 
and, being soft and friable, ranks below 
wheat straw for litter. 

Green crops typify the upland silt soils 
as grasses do the lowland clays. They 
occupy 26 per cent of the silt land in 
crops and grass in contrast with about 
seven per cent of the clay land. 


Turnips occupy nearly ten per cent of 
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FIGURE 18.—The use of land chiefly on Longforgan ridge. 


A cash 


income from barley sold for malting 


followed on the silt uplands. 


purposes would undoubtedly be well re- 
ceived, but the east coast climate extends 
inland hardly far enough to give a berry 
of high malting quality, and hog produc- 
tion remains on a scale too small to af- 
ford an outlet for more than small 
amounts of barley below malting grade. 
In addition, barley straw, especially if 
the grain is harvested dead ripe in an 


the productive higher land. There the 
crop is grown as a cleaning crop as on 
the lower land, but that function, while 
by no means negligible, constitutes a 
minor one on the upland farms. ‘Tur- 
nips supply the prime need for a winter 
feed for cattle and sheep being fitted for 
a late winter or spring market. The 
feed value of the crop is high in pro- 
portion to the dry matter content, but 
the great advantage of roots is that they 
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are succulent and palatable at a time of 
the year when no other appetizing food 
is available, and they cause animals to 
relish the rest of their ration and to eat 
more in consequence. 

Turnips are commonly fed to cattle in 
the courts, but a large part of the upland 
acreage is eaten off by sheep folded in 
the field, where the texture of the soil 
precludes the pudding common on the 
clay soils. The sheep are imported to 
the farms in the autumn from the Sid- 
law Hills ana the Highlands by way of 
the Perth market. A large part of the 
reason for the associated practices of 
feeding sheep and growing turnips is 
that the droppings from the folded sheep 
constitute a element in 
maintaining the fertility of the heavily- 
cropped, light-textured soils. 


considerable 


Horse 
beans, grown extensively on the clay 
land as a substitute for turnips, are no- 
where produced on the silt land. 

The practice of bare fallowing has 
been discontinued by the upland farmers 
for the reason that the intertillage of 
green crops now provides the opportu- 
nity for clearing the land of weeds, 
which formerly was furnished by hold- 
ing the land fallow with the accompany- 
ing loss of crop revenue. 

The potato crop, grown chiefly for 
seed for English and continental mar- 
kets, ranks next to oats in the upland 
acreage occupied, accounting for almost 
17 per cent of the area in crops and 
grass, a figure amounting to nearly five 
times the corresponding figure for the 
The well-drained silt 
favor the growth of the potato plant 
land 


throughout the season from February, 


lowlands. soils 


itself, and the working of the 


when the earliest potatoes are planted, 
till October, when the bulk of the crop 
is harvested. On the silt lands of the 
Carse of Gowrie, as elsewhere on simi- 
lar soils in the region of the eastern es- 
tuaries, the production of export seed 
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potatoes constitutes a major industry. 
Twice during the season a government 
official inspects each field for disease and 
purity of breed; and dishonest practices 
on the part of producers entail heavy 
penalties both in law and in local public 
opinion. 


THE INCHES AND LONGFORGAN RIDGE 


While all of the uplands in the Carse 
of Gowrie have in common the features 
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FIGURE 19, 
raspberries in relation to Carse clay and soils 
derived from specified rocks. 


The distribution of Longforgan 


of agricultural objectives and practices 
indicated, salient differences remain to 
be noted; on the basis of those differ- 
ences the Inches in the western half of 
the area distinguish themselves from the 
ridge of Longforgan near Dundee. 
‘Table V indicates that the productive 
areas of the two subdivisions are laid 
down to grass in nearly equal amounts, 
and pasture and hay land about equally 
divide the total acreage in each case. 
Hlowever, the higher percentages of 
cereals and turnips on the western up- 


lands, which 


together approximately 
double the corresponding total of the 
eastern upland, denote the prevalence of 


the utilization of land to serve the ends 
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Wheat is here in 
cluded with the other cereals for the rea 


of animal husbandry. 


son that, though grown chiefly as a cash 
crop, the higher percentage « f the Inches 
is probably an outcome of the need there 
for large quantities of wheat straw to be 
used as litter during the winter. 

Potato culture is functionally not d1- 
rectly associated with the fattening of 
stock and so the percentages are not 
greatly different in the two cases here 


being considered. 


LONGFORGAN RASPBERRY CULTURE 


The lower percentages of the Long- 
forgan ridge crop land devoted to the 
livestock industry are balanced by the 
higher percentages used for the commer 
cial production of raspberries and vege 
tables. The latter crop grows at the 
eastern end of the ridge in close prox- 
unity to the Dundee market; berry pro 
duction is confined chiefly to the western 
half of the upland (Figure18). Though 
small quantities of fresh fruit are mar- 
keted locally, the bulk of the product 
went to Liverpool canneries until the re 
cent establishment of a canning factory 
in Dundee, which now takes a large pro 
portion of the Longforgan er )p. 

The raspberries grow on the warm, 
high-lying, well-drained silt soils of the 
ridge that are easily worked throughout 
the production season. One area of pro- 
duction of about 75 acres lies on the 
but that 
enterprise has proved to be a regrettable 


Carse clay south of the ridge, 


error of the earlier stage of the develop- 
ment of the raspberry district and the 
acreage has not since been increased. 
The silts of the Longforgan ridge re- 
semble those of the Inches in texture, 
drainage, and suitability for cultivation 
under various weather conditions. In 
origin they are, however, residual rather 
than fluvial as in the case of the Inches 
(ligurel9). The ridge consists of Up 
per and Lower Old Red Sandstone with 


a triangle of intrusive rock at the west- 
ern end. All three types of rocks have 
weathered into fertile, silty soils highly 
suitable for small fruit and vegetables. 
When in 1922, on the passage of the 
Soldier Settlement Act, land near Dun- 
dee was sought for subdivision into 
small holdings for veterans of the World 
War, fertile, easily-worked silt land in 
the vicinity of Longforgan, which ex- 
perience had shown to be good turnip 
and potato land, was chosen, and the soil 
has proved to be eminently satisfactory 
for the purpose, not only in its texture 
but in the fine grade of berries produced. 
\ farm was expropriated, and subdi- 
vided chiefly into holdings up to about 
10 acres in extent. A large part of the 
land was put into raspberries and the 
growers did well as long as prices higher 
than $100 per ton could be secured for 
their pr duct. Under the low prices of 


PASTURE 


HAY 


i\ 


OATS a 


fx 
ae NORTH XX AS 
BARLEY ‘ 
TURNIPS 
POTATOES 
FARMSTEAD 


wooos 


peels nniamasiin 
HALF MILE 





Figure 20.—The use of land on Ardgaith 
North Murie farm. 
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recent seasons, however, due in large 
part to heavy importations of wild rasp- 
berries from Russia, the returns in some 
cases have not more than paid the cost 
of picking the fruit. 

ARDGAITH-NORTH MURIE FARM 

Ardgaith is a silt-land farm of 318 
acres occupying the center of the north 
flank of the principal Inch, with the 
farm buildings capping a ridge that rises 
somewhat higher than the 100-foot con- 
tour. Adjoining Ardgaith on the north- 
east but lying for the most part lower 
than the 50-foot contour is North Murie, 
operated with Ardgaith in a farm unit 
totaling 521 acres (Table VI and Fig- 
ure 20). 

Fattening of cattle and sheep consti- 
tutes the focal objective of the farm. 
They raise annually a herd of about 40 
calves on the farm, but import the prin- 
cipal supply of beef stock. With grass 
available on the clay land of North Murie 
about 20 head of store cattle are carried 





FiGuRE 21.—Harvesting potatoes at Ardgaith. 
The stalks are burned promptly to prevent the 
spread of disease. 


through the summer in addition to cows 
and calves, but for winter feeding they 
increase the herd to 200 head or more 
by the purchase in October or November 
of 100 to 125 Irish stirks on the Perth 
market or in Glasgow, directly from the 
boat. Prices in the autumn are com- 
monly somewhat lower than in the 


spring, since the principal demand arises 
at the latter time when the clay-land 
farmers, more numerous than those on 
the silts, buy for summer grazing. 

During the winter they feed the cattle 
indoors in large courts a ration of oat 
straw, hay, turnips, and an oil cake con- 
centrate. Wheat straw is used for lit- 
ter. They sell the fat stock from March 
to May, depending on prices and the 
condition of the animals. In June they 
market home-grown calves as baby beef 
at the age of about 15 months. 

In September or October they pur- 
chase a flock of about 400 lambs in Perth 
for winter feeding. The lambs are Sid- 
law or Highland stock, a cross between 
the Black Face and the Leicester, in or- 
der to secure an animal that is both 
hardy and quick-maturing. They put 
the lambs on grass until November and 
then fold them until January on stand- 
ing turnips, a fold being an enclosure 
about 50 yards by 200 yards, which is 
moved from place to place as the turnips 
are eaten off. After mid-winter, when 
the animals cast their teeth, the turnips 
must be cut. Hay, oats, bran, and oil 
cake are also fed throughout the feeding 
season, which lasts until the turnips are 
exhausted in March or April. A flock 
of 60 ewes is maintained for the produc- 
tion of early lambs for the Easter mar- 
ket, an addition that raises the winter 
animal population of the farm to more 
than 700 head. 

All feed for cattle and sheep, with the 
exception of oil cake, is produced on the 
farm, with a clear differentiation in use 
between the higher silt soils of Ardgaith 
and the lower clay soils of North Murie. 
More than 50 per cent of the latter 
stands in grass against 25 per cent of the 
former, while in cereals and green crops 
Ardgaith figures 74 per cent compared 
with 46 per cent for North Murie. The 
difference is particularly marked in the 
case of potatoes (Figures 21 and 22) 
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which are grown primarily for seed pur- 
poses. 

Average acre yields are heavy, amount- 
ing to 2.5 tons of hay, 1.5 tons of oat 
straw, 20 to 25 tons of turnips, 10 tons of 
potatoes, 45 to 55 bushels of wheat and 
of barley, and 80 to 90 bushels of oats. 

Most of the clay land supports perma- 
nent grass; that in cultivated crops is in 
preparation for being “‘laid down.”” In 
establishing a stand of permanent grass 
they use a very complex seed mixture, 
including grasses that mature in differ- 
ent years and those that produce maxi- 
mum pasturage at different periods of 
A typical seed mix- 
ture would be made up of alsike, ordi- 


the grazing season. 


nary red clover, perennial red clover, 
wild white clover, late flowering red 
clover, timothy, cocksfoot, Italian and 
perennial rye rough-stock 
meadow grass, meadow foxtail and fes- 


grasses, 


cue, and rib grass. 

Tillage land is worked under the East 
Lothian, six-shift rotation of oats, pota- 
toes, wheat, turnips, oats or barley, and 
hay (Italian rye grass and red clover). 
Departures from the standard rotation 
are, however, frequent. 

l‘armers maintain the fertility of their 
lands by heavy applications of stable and 
commercial manures as well as by care- 
ful crop follow a field 
through one complete rotation cycle they 


rotation. To 


apply per acre fertilizers as follows: 
oats, 300 pounds of a mixture of sul- 
phate of ammonia, superphosphate, and 
potash; potatoes, 15 tons of stable ma- 
nure and half a ton of compound manure 
containing nitrogen, phosphate, and pot- 
ash; wheat, 100 pounds of sulphate of 
ammonia ; turnips, 10 to 15 tons of stable 
manure and half a ton of compound ma- 
nure; oats and barley, no fertilizer is 
used in order to avoid a rank growth 
that would be detrimental to grass seeds 
planted with the cereal; hay, 200 pounds 
of nitrate of lime. 
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Permanent grass receives half a ton of 
ground mineral phosphate or basic slag 
per acre every three or four years. 

During the winter the principal job 
consists of the handling of stock, includ- 
ing the feeding of turnips and threshing 
half a day a week. Farm-yard manure 
is carted to turnip and potato ground. 





Pitting potatoes at Ardgaith. 


FIGURE 22. 


The plowing of sod in January and of 
stubble in February is a common prac- 
tice. The “dressing” of potatoes goes 
In March 
oats and early potatoes are planted, fol- 
lowed in April by the planting of late 


on throughout the winter. 


potatoes and the sowing of grass seed. 
During May and most of June labor is 
expended chiefly on the sowing of tur- 
nips, and on the hoeing and horse culti- 
vation of land in potatoes and turnips. 
Haying begins late in June and extends 
into early August, interrupted about the 
third week of July by the harvesting of 
the early potato crop. Wheat and oats 
are harvested from the latter half of Au- 
gust to the end of September, with the 
thatches put on hay as well as cereal 
stacks early in October. Late potatoes 
are harvested in October and placed in 
pits in the field, extra labor being secured 
through hiring by the day children from 
the neighboring school which closes for 
‘summer’ vacation at that time. Fall 
wheat is sown in November. 

A regular labor force of 15 employees 
operates a farm considerably smaller 
than an American section of land. The 
crew consists of one grieve (foreman), 
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six teamsters, one tractor driver, one 
cattleman, two orramen (men for odd 
jobs), and four women who work at 
light jobs about the farmstead and in 
the fields. Wages for men range from 
$375 to $500 a year, depending on the 
nature of employment, with the addition 
of perquisites that include a cottage and 
garden, and supplies of milk, potatoes, 
and oatmeal. Women work by the day 
fora wage of about 85 cents. The total 
cost of labor amounts to $7,500 per year. 


RECLAMATION 
REED LAND 
A zone of reeds (Figure 22) varying 
in width from a few yards to nearly 
half a mile fringes the greater part of 
the riverward margin of the Carse of 
the Tay. 
vide thatching for stacks and litter for 


Small quantities of reeds pro- 


animals (Figure 23), but in the main the 
zone of reeds constitutes a tract of use- 
lessland. Experimentation, however, is 
now going forward, as in the case of 
Powgavie, looking toward the eventual 
reclamation of the entire strip of reed 
land. when about 


two feet high in order to prevent the de- 


The reeds are cut 


velopment of a stubborn root system and 
seeding by mature plants. Extensive 
but unsuccessful experimentation has 
been carried on in an effort to introduce 
domestic grasses, with the discovery, 
however, that, on the elimination of the 
reeds, a wild grass, known locally as 
muck or mud grass, establishes itself, 
and constitutes a satisfactory pasture 
grass for summer grazing at a time when 
the ground is relatively dry and firm 
enough to carry cattle. 


TipaL FLATs 


Between the reeds and the channel of 
the Tay lies a broad zone of tidal mud, 


bare at low tide. Reclamation is being 
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tried on an experimental scale by setting 
seedling plants of rice grass in the mud 
at low tide. The plant grows naturally 
in a habitat of brackish water and tidal 
submergence, and research workers an- 
ticipate that by increasing the deposition 
of tidal silt the plants may be instru- 
mental in raising the level of the mud 
flats to an elevation at which reeds may 
come in, and thus prepare the way for 


still later reclamation as grazing land. 





FIGURE 23.—Stacks of reeds at New Farm. 


THE GARDEN OF SCOTLAND 

The Carse of Gowrie is, then, on the 
evidence of landscape, census returns, 
and field survey, a fat land in which a 
highly specialized system of agriculture 
has been developed. Functionally that 
system focuses on the finishing of store 
stock imported lean from the breeding 
grounds of Ireland and Scotland, and 
subsequently exported fat to the urban 
markets of Great Britain. The tech- 
niques employed in the stock-fattening 
industry, and in supplementary indus 
tries as well, exhibit a high degree of 
adaptation to regional and even sub- 
regional natural conditions. 

In the development of a system of 
farming based on specialization and in- 
timate association of method with local 
natural conditions the Carse of Gowrie 
points to a goal and demonstrates a 
pr cedure in which lies the best hope of 
agriculture in the highly diversified 
farmlands of Britain. 


The field work on which the article is chiefly based was carried out in part under a grant from the 
Salisbury Memorial Fund of the Department of Geography, University of Chicago. 
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THE TOBACCO GROWING INDUSTRY OF 
NORTH CAROLINA 


Charles E 


INCE 1925, North Carolina has 
ranked first among the states in 
the production of tobacco. This 

rise to first place coincides with the re- 
cent great increase in the use of ciga- 
rettes. Practically the entire production 
consists of bright yellow, flue-cured to- 
bacco especially adapted to the manufac- 
ture of cigarettes; and North Carolina 








FIGURE 1. 
Note the three belts of product ion. 


is the only place in the world that pro- 
duces large quantities of this type of 
tobacco. Even before 1925, the state 
ranked first among the states in acreage 
and in the value of the crop, having as- 
sumed the lead in both in 1923. Ken- 
tucky led in the industry from the time 
of the Civil War until North Carolina 


. Landon 


took first rank, having replaced Virginia 
during the war period because of less 
dependence on slave labor in conducting 
agriculture. At present North Carolina 
grows about one-third of the tobacco of 
the United States. 
the \World War she was producing about 


At the beginning of 


one-half of this amount. 
While tobacco growing ranks third 


CRAM’S 
8%x 11 Outline Map 


North Carolina 








Tobacco production in North Carolina, 1929. Each dot represents 500,000 pounds. 


among the crops of the state in the 
acreage of land used, being grown on 
only ten per cent of the crop land in 
1929, it is of major importance to the 
economic existence of the state, ranking 
first in the value of the product. In 
1929 its value amounted to 25 per cent 
of the total for all farm products and 
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32 per cent of the total for all farm 
crops. Corn and cotton ranked first and 
second with about one-third and one- 
fourth, respectively, of the seven and 
one-third millions of acres in crops. 
The position of these two crops was re- 
versed with respect to the value of the 
crop, the value of cotton being about 75 
per cent of that of tobacco, and corn 
about 50 per cent. Tobacco is a hand la- 
bor crop, and the return per acre is high 
when compared with most other crops. 

In 1929, tobacco was grown in 95 
of the 100 counties of the state, but 
many of them grew only small amounts. 
Fifteen counties produced slightly more 
than one-half of the total crop, while 
25 per cent was grown in the five lead- 
ing counties-——Pitt, Wilson, Nash, John- 
ston, and Robeson, ranking in the order 
named. All of these counties lie in the 
coastal plain. 

The map discloses three producing 
districts: (1) the two northern tiers of 
counties extending across the Piedmont 
region from Vance County westward 
through Surry County, and known as 
the Old Belt because tobacco was first 
grown in the state here; (2) the central 
and southern counties of the inner half 
of the coastal plain, known as the New 
Belt; and (3) a small area in the ex- 
treme west central part of the state. 
This latter area is unimportant and simi- 
lar to the Old Belt in most of its natural 
features. 

NATURAL CONDITIONS 

Climate and soil probably influence to- 
bacco more than any other plant. So 
marked are the influences of these fac- 
tors that two regions hardly ever produce 
exactly the same type of leaf. The ef- 
fect of slight differences is evident when 
comparing the tobacco of the Piedmont 
with that of the coastal plain. The leaf 
of the latter is the whiter, while the Pied- 
mont grows a considerable quantity of 


mahogany leaf. The tobacco of the 
coastal plains ripens earliest because it 
lies farther south and nearer the ocean, 
and the large amount of sand in the soil 
also raises its temperature. The crop 
there is usually harvested before the first 
cuttings are made in the more westerly 
districts. The effect of the soil is so 
great that the purity of any variety may 
be preserved only by selecting seed from 
soil that produces a variety in its origi- 
nal and most perfect type. 


CLIMATE 


An agricultural map of the United 
States shows that the main tobacco re- 
gion lies between the cotton belt and the 
winter wheat belt. This indicates tnat 
the plant is more suited to a warm cli- 
mate. Its production may be widely 
scattered, however, because the plants 
are usually started in a hot bed and then 
transplanted. Green tobacco is very sus- 
ceptible to injury from frost. 

Climatic conditions also affect the 
quality of the leaf as well as the general 
growth and development of the plant. 
The warmer regions tend to produce a 
smaller, heavier, more aromatic leaf. 
At ripening, cool nights with heavy dews 
are favorable. This causes the leaf to 
thicken and to mature rapidly with a 
good body. The temperature must be 
such that the plant has a rapid uninter- 
rupted growth; otherwise it does not 
cure out well. 

Drought does not readily injure the 
plant, but it cannot stand water-logging 
of the soil. A dry season results in a 
plant with a very thick leaf of close 
grain, containing an excess amount of 
gum and having poor combustibility, 
qualities that make the leaf resistant to 
decay. The yield is relatively high. 
Drought prevents the leaf from filling 
out, and consequently it does not weigh 
‘Too much 
rain causes too rapid growth and the 


as much as normal leaves. 
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plant shrivels and develops circles in the 
Other than 
this, wet weather produces characteris- 


leaves, called frenching. 


tics Opposite to those arising from dry 
weather. If rainfall is inadequate dur- 
ing the growing season, the temperature 
should be below normal to secure the 
best results, and vice versa. 

In summary, the climatic requirements 
of the early part of the season should 
be moderately dry in order to establish 
a good seed bed, and cool to harden the 


Mod- 


erately warm and moist weather should 


plants before being transplanted. 


prevail at transplanting time in order to 
insure a good growth. However, para- 
sitic diseases are likely to develop during 
such weather. During the growing and 


cultivating period, temperature and rain- 


evenly distributed rainfall are its chief 
requirements. In North Carolina the 
average summer temperature in the 
tobacco-growing counties ranges from 
70.3° F. in Buncombe County to 78.3 
in Columbus County. Theaverage sum- 
mer rainfall ranges from 13.7 inches in 
Person County to 20.22 inches in Greene 
County. 


SOIL 


Under given climatic conditions the 
class and type of tobacco depend upon 
the character of the soil, especially its 
texture and physical properties. The 
mechanical condition of the soil and the 
absence of certain inorganic elements 
have more to do with the quality of the 
leaf than does a supply of plant food. 


TABLE I 


/ ” 4 san H 

Silica, soluble . » 67 1.24 
Silica, insoluble 89.00 91.96 
Alumina ; 2.40 1.24 
Oxide of iron . : 0.24 0.52 
Lime : 0.23 0.08 
Magnesia . 0.10 0.09 
Potash - 0.04 0.08 
Soda . ; None None 

Phosphoric acid 0.04 0.04 
Sulphuric acid 0.01 0.03 
Chlorine <a 0.02 0.01 
Organic matter 1.90 $15 
Water a 0.40 O80 

* U. S. Census, 1 


fall should be about normal. After top- 
ping, there should be sufficient rainfall 
Warm, 
wet weather is best but it may cause the 


In the North 


Carolina tobacco belt, tobacco seldom 


to produce a leaf of good size. 
development of leaf spots. 


suffers from drought but often from too 
much rain. 

The plant does not ripen well in a wet 
Season, especially if heavy rainfall fol- 
lows a drought. Rainfail does not in- 
jure a ripened leaf. Hail and wind 
storms constitute other adverse factors. 

In general the plant does best where 
it has a rapid uninterrupted growth. 
lairly high temperatures and moderate, 


lumbus Perso Catawba Mitchell 
435 1.10 0.67 3.84 
90.35 96.10 76.88 77.06 
1.22 0.71 12.46 6.97 
0.42 0.65 3.57 4.07 
0.20 0.13 0.51 0.10 
0.76 0.14 0.33 0.29 
0.06 0.07 0.16 0.11 
None None 0.45 None 
Trace Trace 0.09 0.05 
Trace Trace 0.02 Trace 
0.02 0.01 Trace 0.06 
» Si) » AY) 4.60 6.65 
0.30 0.20 1.70 1.10 


The grade of tobacco, as distinguished 
from the type, largely depends upon the 
methods of cultivation and curing. The 
characteristics that are caused by the soil 
may also be accentuated by modifying 
the methods of culture and curing. 

Both surface soil and subsoil are im- 
portant. In the case of flue-cured to- 
bacco, the body and texture largely de- 
pend upon the nature of the subsoil. 

\s a rule, a light-colored soil of low 
water-holding capacity and low in its 
content of soluble mineral matter gives a 
large, thin leaf, light in color and bi ly, 
of a fine texture, and with a weak aroma. 
Heavier soils with much silt and clay. 
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and high moisture-holding capacity tend 
to grow a smaller leaf but darker and 
heavier in body, and witha strong aroma. 

In the analyses of soils from various 
parts of the state (Table I), tests made 
on relatively new soils account for the 
high 


Sampson, 


proportion of matter. 


Wilson, 
son Counties lie 
district, Person County being renowned 
for its bright 
Mitchell 


leaf. 


organic 


Columbus, and Per- 


in the bright tobacco 


tobacco. Catawba and 


Counties grow a 


> 


mahogany 


The relief of the land is not a factor 


except as it affects soil drainage and 
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an important factor 11 


level 
lands are not well drained a heavy leaf, 
which does not ripen well 
sults. 


exposes certain types of soil. If 


or early, re- 
A southern exposure makes for 
drier and warmer soil that produces a 
finer tobacco that also matures earlier. 
Klevations of only a few feet on the 
coastal plain to as high as 3,000 feet in 
the western end of the state favorably 
STOW the tobacco. 

determine the 
soils to bright 
thorough and a 


very small proportion of clay, iron, and 
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adaptability of yellow 
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humus. The excellence of yellow to- 
bacco seems to depend upon the poorness 
Wherever it 
fact stands out that the 


soils are all practically the same in their 


and the color of the soil. 
is grown, the 


characteristics and contained elements. 
There are no reports of bright yellow to 
bacco having been grown on any but a 
light-colored, porous soil. Characteris 
tic features are a poor soil of open sandy 
texture and light gray color with a gray 
or yellow subsoil, 


sandy supporting a 


growth of longleaf and shortleaf 


pine 


and oaks. Such soils do not produce 


over ten bushels of corn or 300 pounds 
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FIGURE 2 The chief geological divisions of the 
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state, the different materials of which constitute 


the development of different types of soils. 


In all 
except on the poor soils of Virginia and 
North Carolina and South Carolina, the 
leaf blackens under 


of seed cotton per acre. regions 


pressure. In those 
states the bright color remains and the 
poorer the soil the better the leaf stands 
this test. 

In the coastal plain, farmers prefer 
new lands for tobacco, while in the Pied 
mont old lands give a good quality, with 
New 


tobacco; old 


the use of manure and fertilizers. 
lands grow the 
lands the 


brightest 


heaviest. The first crop on 


new land is very fine and more easily 


-- 
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cured than the few succeeding crops, but 
lacks their body and uniformity of color 
and texture. Some lands grow a good 
quality for a year or two, but never 
again. ‘This is thought to be caused by 
an increasing compactness of the soil. 
The finest quality of tobacco seems to 
grow on old worn-out fields that have 
heen abandoned for several years. These 
ficlds grow up to trees and bushes and 
may lie for fifteen or twenty years with 
out being used. They are SO poor that 
nothing else grows in their soil. 

The soil of North Carolina nay be 
divided into two general types: (1) a 
gray, sandy, light soil with a yellow 
sandy-clay subsoil, suited to yellow leaf 
and various fine types; (2) a dark, rich, 
heavy loam with a red clay subsoil, suited 
to cereals and heavy . dark or red tobacco. 
Both types of soil may often be found 
in the same field. The soils most used 
for bright tobacco are the sandy loams 
of various grades, with a gray or yellow 
ish gray color, and underlain at a depth 
of twelve to twenty inches with a yellow, 
friable sandy clay. In the eastern part 
of the state the Norfolk fine sandy loam 
produces the best tobacco. 

The coastal plain may be divided into 
The outer part, the Flat- 
woods, is low, flat, and poorly drained ; 


two sections. 


it is not adapted to tobacco except in 
spots. ‘The inner section lies at a higher 
elevation and is more rolling, thus af- 
fording better drainage. All of the soils 
here are not fit for bright yellow to- 
bacco. But there is much room for ex- 
pansion if more of this type of tobacco 
is demanded. 

The coastal plain soils have been 
weathered from deposits of unconsoli 
dated materials washed down from the 
Piedmont and the Appalachians, while 
the present plain area lay as a part of 
the sea floor. They are thus derived 
from a variety of underlying rock, but 


the materials have been segregated ac 


cording to the speed of the water that 
carried them. Geologically, then, they 
are alluvial soils from the back country, 
and have been sifted and sorted. ‘The 
finer particles—clay and iron oxide 
have been leached out and carried sea- 
ward, leaving along the inner edge the 
heavier, coarser sandy and gravelly ma 
terials with but little contained clayey 
matter. 

After these materials were deposited 
on the sea floor, a series of uplifts and 
depressions left the area above the level 
of the ocean. Since then the materials 
have been weathered and changed by the 
various mechanical, chemical, and or- 
ganic agents associated with soil forma- 
tion. ‘The resulting soils are sands, 
sandy loams, sandy clays, and clay of 
varying degrees of texture. They are 
mellow and free from rocks, and are 
thus easily tilled. 

These sediments were laid down on 
top of other materials such as. shells, 
marls, clays and sands, which often come 
to the surface along the bluffs and flats 
of water courses. ‘The outcrop of these 
spots of different materials, sifted and 
sorted by ocean currents during deposi 
tion, accounts for the spotty nature of 
the resulting soils. 

Most of the region after rising above 
sea level, developed under a cover of 
long- and shortleaf pine and oak. When 
the land is cleared it is often dark be- 
cause of the presence of organic matter, 
but it bleaches after a few years of 
cultivation. 

The Piedmont area has a variety of 
residual soils because of its highly com 
plicated rock structure, resulting from 
The under- 
lying rock structure consists largely of 


much folding and faulting. 


highly crystalline and metamorphosed 
granites, schists, slates, and gneisses 
of varying characteristics extending in 
a northeasterly southwesterly direction. 
The slate belt occupies an area by itself. 
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Its principal soils are gray silt and clay 
loams and red clay loam, with yellow 
and red clay subsoils. 

The soils of the remainder of the 
Piedmont are derived largely from gran- 
ite schist and diorite, and include red 
clay loams and grayish sandy loams with 
Whenever 
trap rock comes to the surface the re- 


red or yellow clay subsoils. 


sulting soils are reddish because of ox- 
ides of iron. Such soils are no good 
for tobacco. Light-colored feldspathic 
granites and gneisses and slates give 
rise to good bright tobacco soils. Spots 
of soil of this nature occasionally de- 
velop outside the main tobacco districts 
and produce good tobacco. 

Within the main tobacco districts 
these favorable soils are irregularly dis- 
tributed. 
types. 


One form often has many 
Asa rule the bright tobacco soils 
lie on the ridges and benches between 
the water courses because the rock of 
these ridges does not decompose and 
wear away as rapidly as did that which 
formerly overlaid the valleys. Further- 
more, these soils, owing to their situ- 
ation and open texture, are more subject 
to a continual leaching process that re- 
moves the clay and iron particles and 
thus leaves a type of soil adapted to 
bright tobacco. They have also been 
subjected to leaching longer because they 
are older than the soils on the slopes 
where washing continually exposes new 
surfaces. The region is rolling, streams 
having cut down from 50 to 200 feet 
through the strata. 

This region has developed under a 
forest cover consisting usually of stunted 
oaks mingled with pines. An experi- 
enced grower can pick out the good to- 
bacco spots from the appearance of the 
forest cover. 

Within the Piedmont area are two 
areas of Triassic formation—alternating 
beds of sandstone, sand, clay, slates, and 


shales. They are generally soft, little 


compacted and erode easily, and give rise 
to soils similar to those of the coastal 
plain. Basins or troughs forming the 
channelways of streams often evince 
their presence. The type of forest cover 
distinguishes the Triassic soils, as vari 


ous types do other typical soils. 
GROWING THE TOBACCO 

Since all tobacco is transplanted, it is 
necessary first to prepare and plant a 
seed bed. This work may be done at 
any time from the beginning of Decem- 
ber to the middle of April, but generally 
it is done in January or February. The 
seed lie in the ground until April when 
the air warms enough to make them 
sprout and grow. Usually they grow 
for about three weeks before being 
transplanted, at which time they should 
be about three inches in height and have 
leaves about the width of three fingers. 
If old ground is used, the plants should 
be about five or six inches in height. 


THE SEED BED 


A seed bed usually occupies a fertile 
spot in the forest. The growth is cut 
away and the soil spaded and pulverized 
well. Often the brush and other trash 
are burned on the spot selected for the 
seed bed, to kill other seeds that may be 
in the ground. In working the soil, 
stable manure and fertilizer are gener- 
ally applied. 

A teaspoon of seed sows 100 square 
yards. After sowing they spread a cloth 
over the bed about three inches above 
the surface, and fasten it to the ground 
tightly around the edges. This protects 
the plants from the cold and from in- 
sects. 


FIELD PREPARATION 


The land on which tobacco is to be 
planted may be plowed in the fall after 
harvesting the previous crop, or in the 


spring before planting. Both practices 
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are followed. If plowed in the fall, a 
cover crop may be sowed to be turned 
under in the spring, this generally being 
done the latter part of April. In plow- 
ing, all the land may be turned, or only 
the rows where the plants stood the year 
before may be turned each way toward 
Then be- 
fore planting, this soil is turned back to 
form a hill or ridge in which to set the 
plants. 


the space between the rows. 


Harrowing at this time some- 
times smoothes the land. 

A distributor, a one-row machine op- 
erating similarly to a corn planter, plac-s 
fertilizer in the bottom of the row where 
the plants are to stand. After this, a 
plow running along either side of the 
hills turns the soil toward the top and 
makes them still higher. This covers up 
the fertilizer in the bottom of the rows 
that stand about three feet apart. 

In applying fertilizer only the mini 
mum requirement of nitrogen is used. 
Large quantities of this ingredient tend 
to cause a thicker, heavier, gummier leaf, 
which must be avoided in bright yellow 
tobacco. Too much nitrogen also ex- 
poses the plant to the dangers of the leaf- 
spot disease. If too little is used, the 
plant makes a poor growth. 

Phosphoric acid hastens growth and 
maturity, and it is usually applied in ex- 
cess of actual growth requirements in 
order to promote proper ripening. Too 
much, however, causes premature ripen- 
ing, with a light and chaffy leaf. 

Potash adds weight and body to the 
leaf. An excess of it darkens the color 
and makes the leaf hard to cure but, on 
the other hand, renders it less susceptible 
to the leaf-spot diseases. Potash is lib- 
erally applied because of its favorable 
effect on the quality of the leaf. The 
plant takes a large amount of potash 
from the soil, hence more must be added 
to the mixtures after two or three years 
of continuous cropping. One thousand 
pounds of leaves of flue-cured tobacco 


contain 27 


pounds of nitrogen, 9 
pounds of phosphorous, and 35 pounds 
of potash. 

The use of magnesia is also important 
It is consid- 
ered necessary on light sandy soils. Its 
use helps to prevent the condition called 
‘“sand-drown.”’ 


under certain conditions. 


“Sand-drown” results 
from hard rains and sunshine that cause 
the soil to bake or get hard around the 





FicgurE 3.—Tobacco field in the North 
Carolina Piedmont. (Courtesy U. S. Bureau of 
Plant Industry.) 


plants. The plant fires around the bot- 


tom or it may wither and die. Mag- 
nesia is relatively of as much importance 
as potash and helps to ward off leaf-spot 
dliseases. 

Barnyard manure is generally applied 
and is especially good if used with a 
fertilizer of high potash and low nitro- 
gen content. Too much manure causes 
a coarse mahogany leaf. 

From 800 to 1,200 pounds of ferti- 
lizer are usually applied per acre to the 
tobacco lands of the state, the average 
being about 1,000 pounds. One thou- 
sand pounds of an 8-3-3 (proportions 
of phosphoric acid, nitrogen, and potas- 
sium in the order named) mixture are 
usually recommended for good tobacco 
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land. The cost of the fertilizer applied 
amounts usually to twelve to fifteen dol- 


lars per acre. 


TRANSPLANTING 


Transplanting ordinarily starts about 
the 10th of May and lasts until the begin- 
ning of or possibly the 10th of June. If 
done too early there is danger of frost, 
and if too late the plants do not get the 
beneficial dews of August or September 
at the stage of growth when they are 
needed. It is desirable to have succes- 
sive plantings so that the crop will not 
all mature at one time. The work may 
either be done by hand, with a peg to 
make the holes for the plants, or with a 
transplanting machine. Planters gener- 
ally use the former method. A trans- 
planting machine is not adapted to rocky 
or uneven land or small fields. It also 
packs and flattens the soil, making it 
more difficult to remove crabgrass at the 
first cultivation. One of these machines 
costs about $200, too much of an invest- 
ment for crops that do not average over 
four or five acres in size. 

By hand, one person may set out about 
5,000 plants—one and one-fourth acres 

in one day if he has someone to drop 
the plants. A transplanting machine 
sets out from ten to twenty thousand 
plants per day but requires three men 
to operate it. 

A moist cloudy day is best for trans- 
planting, but the farmers usually set out 
their plants when the time comes regard- 
When hot, how- 
ever, they either set the plants early in 


less of the weather. 


the morning or late in the afternoon, 
the latter being Often the 
plants must be watered for the first few 
days after planting. 


referred. 


The plants are 
spaced about two and one-half feet apart 
in the rows. Spacing the plants closely 
in the rows seems to be a successful aid 
in obtaining a thin lemon-colored leaf, 
Some of the plants die and must be re- 
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D CROPS IN NORTH CAROLINA. 1927 


FIGURE 4. 
about ten 
vated land, its value was approximately one and 
one-fourth that of cotton and twice that of corn. 
(Courtesy U.S. Bureau of Agricultural Econom- 
ics.) 


Although tobacco occupied only 
per cent of North Carolina’s culti 


placed, while the cutworms often do such 
damage that an entire field needs to be 
reset. 
CULTIVATION 

Within ten days to two weeks after 
transplanting, the plants take root and 
start to grow slightly. The fields are 
then cultivated, usually during the first 
half of June, with a one-horse cultivator, 
This is 
generally the only hoeing that the fields 
require. 


and hoed to remove crabgrass. 


Growers give, 1n all, three cul- 
tivations, each about ten days apart. 
They cultivate the second time when the 
plants are eight or ten inches tall and 
turn the dirt from the center toward 
the plants, with the plow run close to the 
plants. About July 10 they cultivate the 
third time and repeat the methods of the 
second, except that they plow farther 
from the plants. At this time the entire 
middles are plowed out and the soil 
thrown deeply around the plants, cover- 
ing two or three of the lower leaves. 
Shallow culture ripens the plant earlier 
than deep culture. 

After cultivation, topping must be 
done. It is usually completed by July 
20, and consists of pinching out the bud, 
so that the plant will form good leaves 
Unless this is 
done the plant grows tall and the leaf 
becomes flimsy. 


instead of going to seed. 


On rich land, the plant 
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FIGURE 5.—North Carolina has steadily in 
creased her tobacco preduction to lead all other 
states in the total number of pounds produced. 
Although Kentucky produced more from 1920 
to 1925 than did North Carolina, the value of 
the Carolina product exceeded that of Kentucky. 
Compare with Figure 6. (Courtesy Ben F. 
Lemert.) 


is usually topped fifteen or sixteen leaves 
high and on poor land eight or ten leaves. 
the usual 
it 1s topped high 
but, if the entire stalk is to be harvested 
at one time, it is topped low. 


lf the tobacco is primed 
method of harvesting 


‘Topping 
high also aids in obtaining a thin, light 
lemon leaf. 

Growers obtain a supply of seed by 
not topping several of the best stalks in 
afield. When the plant ripens, they cut 
off the top containing the seed and store 
it in a dry place. Jn the spring they 
beat the seed out of the top and winnow 
them in the wind. 

After topping, suckers appear at the 
place where the plant was topped and 
on each leaf. Within eight or ten days 
after topping, and when the suckers are 
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about six inches in length, they must be 
removed. ‘Two or three er ps of suck- 
ers appear where the plant was topped. 
Suckers, if not removed, produce a thin 
chaffy leaf, which lacks weight. They 
prevent the leaves from getting the prop- 
er sunlight and prevent proper ripening. 

Any worms that exist unless there are 
large numbers of them, are usually re- 
moved and thrown on the ground or 
killed between the fingers when sucker- 
ing is being done. If there are large 
numbers the plants are dusted with ar 
senate of lead. The two main insects 
are the horn worm and the bud worm. 
The former multiplies rapidly and in- 
jures the plant by eating holes in the 
growing leaf. The bud worm lays its 
eggs in the bud. The larva eats holes 
in the small leaves, which increase in size 
with the growth of the leaf. Another 
insect, the flea beetle, attacks plant beds 
and young plants in the field, and fre- 
quently the larger plants. Insects, how- 
ever, do not cause a large amount of 
damage in the state. 

Numerous diseases attack the tobacco 
plant in the state, but ordinarily they 
do not The 


chief diseases in causing lower yields 


cause serious damage. 


are root rots. Progress has been made 
in controlling them through crop rota- 
tion, greater knowledge of the diseases, 
and the development of more resistant 
strains of tobacco. 

Another group includes the leaf spot 
diseases, chief of which are wildfire and 
blue mold. The latter develops in the 
seed bed. 

The 


both quality and yield is increasing in 


mosaic disease which reduces 


importance. It is easily spread, living 
in the dry tobacco leaves and even in the 


manufactured products for years. 
HARVEST 


Within four to six weeks after top- 
ping and ten to twelve weeks after plant- 
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ing, the leaves are ready for harvest. 
Ripening is indicated by the leaf be- 
coming sleek, losing its fuzz and velvety 
appearance, and by the appearance of 
dappled yellow spots or streaks, called 
graining. Fully ripe dappled leaves 
make a mahogany leaf when cured. 
The finest leaf comes from a uniform 
grayish-green or 


melon-apple green 


color. 

[f a plant is topped high it starts ripen- 
ing at the bottom and ripens and fires 
before the top fills out; if it is topped 
low the whole plant ripens at one time. 

Priming—stripping the leaves from 
the stalk as they ripen—is the 
method of harvesting. This method 
gives a leaf of greater uniformity that 
takes less time to cure, and saves ex- 
pense. 


chief 


If the entire stalk is cut there is 
a waste at the bottom from overripe 
leaves and at the top from immature 
ones. 

In the Piedmont a considerable quan- 
tity is harvested in the stalk. There, 
natural conditions—a more uniform 
temperature, a stiffer soil, and less hu- 
midity than is found in the coastal plain 
—cause a more uniform ripening of the 
leaves. Conditions in the coastal plain 
naturally cause the lower leaves to ripen 
first. When the stalks are cut they are 
hauled to the curing barn on a wagon 
devised for the purpose. 

In priming, about three leaves are 
taken from the bottom of the stalk at 
the first picking. Three or four pick- 
ings get all of the leaves. As the leaves 
are taken from the stalk they are placed 
carefully, to prevent breaking, inside a 
container about eight by four by two 
feet called a slip, a light sled affair that 
can be pulled between the rows by one 
horse. From the field they haul the 
leaves to the curing barn. Harvesting 
is ordinarily done during the first half 
of the week and curing during the latter 
half. 
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FIGURE 6. 


Beginning in 1915 the value of the 
tobacco raised in North Carolina rapidly in- 
creased and after 1920 assumed a normal produc- 
tion value that exceeded the value produced by 


any other state. (Courtesy Ben F. Lemert.) 
CURING 

The curing of tobacco is an exacting 
process, requiring great skill, experience, 
and judgment, as well as constant and 
careful attention. The lack of attention 
for even a few hours time may ruin an 
entire barn of the leaf. 
definite rules to follow. 


There are no 
Much depends 
upon the character of the leaf, and the 
process of curing can entirely change the 
quality of leaf. 


THE BARN 

Curing barns are built of logs and 
plastered inside and out with mud, or 
sometimes concrete. They vary from 
sixteen feet to twenty-two feet square. 
The larger sizes are most economical but 
the smaller are used more because they 


nay be filled quickly. The danger of 


ee ee 





ee 


OT Os > 5 ——- 


EN ERE OTT ET 


ne 


Tue Tospacco GROWING INDUSTRY OF NORTH CAROLINA 249 


fire also causes the smaller size to be pre- 
ferred. 
barns they are built at least 100 feet 


When a farm requires several 


apart on account of the danger of fire. 
Log rather than frame buildings are 
used because the latter cannot be heated 
properly. 

The barn is built on a rock foundation 
about four feet high. The flues start in 
the foundation. ‘The furnace, the outer 
end of the flue, is on the outside and is 
fired from the outside. This lessens the 
fire danger, as does the high stone foun- 
dation, because the wooden parts of the 
barn are placed farther away from the 
furnace and hot flues. 

Logs are laid on the rock foundation 
until they reach the height of a man’s 
head. ‘Then a layer of tier poles is se- 
cured in the sides of the barn. More 
logs are laid and about three feet above 
the first layer of tier poles another layer 
is placed. This continues until the barn 
is completed. The poles in the layers 
are about three and one-half to four feet 
apart, being spaced so that the ends 
of the sticks to which the tobacco is 
tied when placed in the barn will 
just rest on two of the poles. There 
are usually six or eight tiers of these 
poles. 

There are usually two flues, one on 
Built of 
brick and concrete, they stand about ten 
inches in height and eight inches in 
width, and ten or twelve feet in length. 
They are built square to a height of six 
inches and then capped gradually. The 


each side of the building. 


flues go about half way across the barn. 
‘rom the end of the flues, tin pipes com- 
plete the circuit of the building and have 
an outlet near the door or the middle of 
the side of the barn on which the flues 
are built. The heat and smoke are 
drawn through the flues and pipes, the 
smoke escaping through the other end of 
the pipes. The flues absorb and radiate 


the heat which cures the tobacco. Flues 


are short-lived, and the furnaces require 
frequent repairs. 

When the leaves are brought from 
the field they are placed on split pine 
sticks three and one-half or 
in length. ‘The leaves are tied three in 
a bunch along the length of the stick, 
the average stick holding about twenty- 
five bunches. 


four feet 


These sticks are placed 
on the tiers of poles until the barn is 
filled. Then the 
ready to start. 


curing process is 
The sticks may either 


be made on the farm or purchased. 






ae ; 

~ ““ We 
w 

we < 


FIGURE 7. Flues extend 


-The curing barn. 
from the outside furnaces to the opposite side of 
the barn where they make a U-turn toward each 
other, and lead back to points near the middle of 
the barn, a little above the furnaces and on the 


same side. The smoke is drawn out through the 
two sections of pipe, seen here near the top of the 
foundation. (Courtesy U. S. Bureau of Plant 
Industry.) 


THE CURING PROCESS 


The heat is started at 90 or 95 de- 
grees Fahrenheit, and held there for 
about eighteen hours. For the next 
eight hours it is raised gradually to 110 
or 355 thus 
yellows the tobacco and is called the 
When completed the 
done with higher tem- 
During the next 
twelve to twenty-four hours, the tem- 
perature is gradually increased to 130 


degrees. The process 
yellowing stage. 
drying stage, 


peratures, Starts. 


degrees, and remains there until the 
leaves start to dry. Then the heat is 
increased to 160 degrees until the stem 
begins to dry. From that point it is in- 
creased to 180 or 200 degrees, to com- 








250 EcoNoMI( 


plete drying the stems. There is great 
danger of burning the barn because of 
the bursting of the flues if the tempera 
ture is increased above 200 degrees. A 
dried leaf or a stick falling on the hot 
flues may also cause the barn to burn, 
Oak and 
pine wood are both used for the fires. 
About one and one-half cords of wood, 
costing in town about three dollars per 
cord, are required to cure one barn of 


unless removed immediately. 


tobacco. About four days are needed 
to cure a barn of tobacco and the aver- 
age farm has five or six barns. 

A thermometer must be placed in the 
barn when curing is in process and must 
be watched constantly. It hangs level 
with the tails of the leaves on the lowest 
tier of poles. 

Too much heat causes sweating and 
injures the color, body, and texture of 
the leaf, unless stopped by speedy venti- 
lation. If the fires are permitted to die 
out or decline at the wrong time, the 
sap remaining in the stems may spread 
through the leaf and mar the color. 

When the process is CC mnpleted, the 
fires are permitted to die out and the 
doors of the barn are opened so the 
tobacco will absorb enough moisture 
to permit handling without breaking. 
The tobacco shrinks two or three times 
in weight during the curing process. 
The cured weight is the production re- 
ported by the farmers. 

From the curing barn the leaves are 
carried to the packing house, a dry, tight 
room for storage, until they are to be 
prepared for market. In square bulk 
or pack piles still tied to the sticks, the 
leaves remain until stripping and grad- 
ing, which may be as long as four or 
five months. 

The tobacco goes through its final 
stages of preparation for marketing in 
the stripping room, having a basement 
underneath in which the tobacco may be 


placed to absorb moisture. It generally 
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hangs in this basement for twenty-four 


hours. 

Then, in the room above, the farmer 
from the sticks and 
grades them, usually into three classes: 


unties the leaves 


lugs, sand lugs, and leafy tobacco. 
The latter comes from the top of the 
plant, contains no holes, is stronger and 
thicker than the lower leaves, and makes 
a good wrapper tobacco. The lugs 
come from the bottom of the plant, are 
thinner than leafy tobacco and gener 
ally have holes in them. This grade 
serves for cigarette and plug tobacco. 
Sand lugs are the first pickings and con- 
stitute a still poorer grade. There may 
be as many as three grades of lugs, two 
erades of sand lugs, and three grades of 
leafy tobacco. The number of grades 
made by the farmer depends on the time 
he has, the expense of doing the work, 
and the way in which the tobacco sells 
on the market at the time. The aver 
age farmer classifies his tobacco into 
four or five grades. The grades are 
made on the basis of quality, color, 
length, and so on. In this work the 
farmer has no guide except experience 
and general knowledge. 

After completing the grading, the 
farmer ties the leaves of the various 
grades together in bunches or hands of 
about eight or ten leaves, that weigh 
about one-fourth of a pound each. He 
straightens and flattens the leaves and 
ties the hand with a leaf. The bunches 
are put straddle of a stick and laid in 
piles and packed until taken to the mar 
ket for sale. Packs may be torn down 
and repacked a time or two. Tobacco 
should have fifteen or twenty per cent 
moisture to be in the best marketable 
condition. 


FARM METHODS AND ORGANIZATION 


Highly intensive methods of farm- 
ing that build up the soil cannot be em- 
ployed successfully in growing bright 
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yellow tobacco. A high yield is never 


Asa 


result growers do not generally practice 


associated with the best quality. 


Ferti- 
lizers are generally and liberally applied, 


a systematic rotation of crops. 


but the particular mixtures must be 
watered carefully. Even then the qual- 
ity may not be quite the same from year 
seasonal conditions 


to vear because 


often alter the effects of particular 


fertilizer mixtures. 


Flue-Cured Tobacco in the United States: 
Supply and Price 





FIGURE 8. 
stock available, and the price per pound ot 
tobacco from 1920 to 1933, inclusive 
U.S. Bureau of Agricultural Economics.) 


A comparison of the production, 


(Courtesy 


Rotation of crops may be employed 
if tobacco is grown in the right order 
in the rotation. If grown immediately 
after a legume or soil-building crop, the 
quality will be affected. It is, there- 
fore, necessary to grow some other crop 
as corn, wheat, or cotton, before planting 
tobacco. Some farmers rotate tobacco 
with rye, wheat, oats, or various leg- 
umes, but the practice is not widespread. 
More hay and feed crops would be 
erown were there more animals. It 
would pay the farmers, however, to 
grow more legumes and cover er ps 
that would lessen fertilizer expenses and 
prevent erosion of the soil, a serious 
problem, especially in the rolling Pied- 
mont. 

\ common practice is to crop the land 
continuously in tobacco for a few years 
and then permit it to grow to weeds and 
brush and rest for one or more years. 
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Such a practice does not restore the land 
completely, and fertilizer must always 
be used. Fifteen to twenty years’ rest 
are required for anything approaching 
a complete rehabilitation. Tobacco 
growing is a one-crop or, at the most, 
a two-crop type of agriculture, the lat- 
ter being the case in the coastal plain 
counties where cotton is also grown. 
\griculture is more diversified in the 
Old Belt, where cotton is not grown 
much, than in the New Belt. The lack 
of animals and soil-building crops is 
outstanding in both belts. 

The tenant, and especially a negro 
tenant, is easier to manage when con- 
fined to a_ few Diversified 
farming would require more super- 
vision than the southern landlord, espe- 


cCr¢ | Ss, 


cially the absentee owner, is willing to 
give. The landlord favors a money 
crop that cannot be eaten or fed on the 
farm. The coastal plain counties, 
where the tenants grow a higher yield 
than do owner-operators, show that 
more supervision does pay, however. 
\ good deal more supervision is given 
in the coastal plain area than in the 
Piedmont. 


TENANCY 

Tenancy is general and its rate high 
throughout the tobacco-growing area, 
and in the coastal plain area where a 
great deal of absentee ownership exists 
the rate exceeds all others. 

Here the tenant’s share consists of 
two-thirds of the 
crop, depending upon whether the land- 
lord furnishes all or only one-third of 
the fertilizer. 


either one-half or 


In either case the tenant 
furnishes the labor, teams, and ma- 
chinery. The tenant usually needs to 
be financed, and the landlord or the local 
dealer, who is generally a_ fertilizer 
dealer, usually puts up the necessary 
funds, taking for security usually a crop 


lien or a chattel mortgage. The rate 
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of interest on these loans is very high, 
averaging, according to one investiga- 
tion, about 35 per cent. 

The farmers of the coastal plain use 
a great deal more credit than do those 
of other sections. In a recent investi- 
gation by a committee appointed by the 
state, it was found that farmers in this 
section borrowed an average of $436 
per family. Those of the Piedmont 
(including parts of the Piedmont not 
growing tobacco) borrowed about one- 
fifth this amount, while those in Madi- 
son County borrowed only ten dollars 
per family. The average family bor- 
rows about $180 per year. 

In the Piedmont, the tenant’s share 
is either one-half or three-fourths of 
the crop. Inthe former case the owner 
furnishes the team, tools, supplies and 
one-half of the fertilizer. In the latter, 
and this practice prevails, the tenant 
furnishes the teams, tools, and supplies 
and three-fourths of the fertilizer. 
Crop liens are not used as much as in 
the coastal plain. The large owners 
borrow from the banks and finance their 
own tenants. The rental contracts are 
usually oral in both sections. 


LABOR REQUIREMENTS 


As has been stated previously, to 
bacco is largely a hand-labor crop, man- 
labor being about 75 per cent of the 
total in flue-cured tobacco. It is next 
to impossible to apply machine methods. 
To produce an acre of flue-cured to- 
bacco requires about 400 hours of hu 
man labor and 90 hours of horse labor, 
distributed approximately as_ follows 
among the various operations: 


Iluma Flor 
Plant 1 l¢ ) 
Preparit } 
Transp tir 
Cultivatis 0 
Poppin wort ‘ nd 

ing ( 
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COST OF PRODUCTION 
Reliable figures on the cost of pro- 
ducing tobacco in North Carolina in 


A high 


recent years are not available. 


Exports of Flue-cured Tobacco, 1923-24 - 1932-33 
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(Zchina 
C4 other 


400 | 
300 | 


20 + 





1923-24 (925-26 1927-28 1929-30 1931-32 


1933-34 


Figure 9.—-North Carolina has an especial 
interest in the amount of flue-cured tobacco 
exported. (Courtesy U. S. Bureau of Agri 
cultural Economics.) 


cost of production per acre may be, and 
usually is, incurred, however, because 
of the large return in dollars per acre. 
In 1922 and 1923, the cost of produc- 
tion ranged from fourteen cents to fifty 
cents per pound, with an average of 
twenty-two cents. Sixty per cent of 
from 
eighteen cents to twenty-four cents. 
On thirty-two per cent of the farms the 
The 


money. 


the farms had a cost ranging 


cost exceeded twenty-four cents. 


erowers on these farms lost 
In 1926, the average cost of production 
was estimated to be about twenty cents 
per pound. Of course many farmers 
can continue growing tobacco with high 
costs and low selling prices because so 
large a portion of the cost is made up 
of the labor of the grower and his fam 
ily. This item of cost does not have 
to be met every year in order for the 
grower to continue farming, as do taxes 
and interest on debts. The main ele- 
ments of cost are distributed approxi- 
mately as follows: 


Per Cent of 


/ al 
Man labor +] 
Horse labor 16 
Fertilizer 17 
Barn and stich 10 
Land rent 5 
Other cost 1] 
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(CONCLUSION 


[In concluding it might be stated that 
the life of the tobacco grower is not an 
enviable one The work involved is 
disagreeable, being hard and dirty, and 
Hard 


work starts carly in the year when new 


unhealthful in some respects. 
land is cleared. \ supply of wood for 
curing must also be prepared. Then 
comes transplanting, followed by hoe 


Worm 


ing and suckering are especially tedious 


ing, worming, and suckering. 
and disagreeable. Workers often con 
tract skin irritations and sickness from 
the odor of the plants. Gum on the 
plants also adheres to the worker 
Later comes the harvesting and curing 
of the leaves. The latter requires con 
stant and careful attention, with a loss 
of sleep during the process. 

The general social conditions of the 
tobacco-growing areas cannot be given 
better than it is stated by Mr. FF. H 
Jeter of North Carolina State College 


lle savs: 

“In those parts of North Carolina where 
tobacco 1 Yrown almost exclusively, there 
is the most apparent poverty, not poverty ot 


money alone, but poverty of culture, poverty 
of soil; poverty of good homes and social en- 
vironment; poverty of health and of every 
thing that goes to make rural life that ideal 
mode of living which in the past has built the 
true civilization of this state. No figures will 
he offered to substantiate this, but in the past 
10 years | have been in every county of 
North Carolina. | have traveled back from 
the main highways and talked with people 
and studied their surroundings and meth- 

In going through the tobacco dis 
tricts one cannot help but be impressed 
by the conditions. ‘The lot of the negro 
Nor does the 
situation give much evidence of im- 


tenant 1s worst of all. 


provement. 

\n overproduction of tobacco exists. 
The production of bright flue-cured 
tobacco is expanding rapidly in South 
Carolina and Georgia. Much room for 
expansion also exists in North Caro- 
lina, where it is difficult to compete with 
other sections in growing other crops. 
Neither 1s there a good market for these 
other crops. These conditions in con- 
junction with the tenancy system of 
farming make changed methods of 
farming difficult. 











THE STRUCTURE OF RHINE TRAFFIC 


Edna E. Etsen 


HE Rhine River is the chief 
commercial inland waterway of 
western Europe. The quantity 
of goods transported on the Rhine, ap- 
proximately 60,000,000 tons annually, 
exceeds that carried on all the French 
waterways. The tonnage moved on the 
Rhine is probably greater than that 
transported on any other river in the 
world. The Rhine, navigable for a dis- 
tance of more than 500 miles from the 
North Sea through an area more highly 
developed industrially than any other 
part of continental Europe, has a larger 
population gathered in large towns on its 
banks, a circumstance peculiarly favor- 
able to water traffic, than any other 
European river. 

utilization of the 
Rhine is related to the fact that nature 


The commercial 


has favored the river in many ways for 
navigation. The regimen of the river 
is very uniform. ‘Tributaries such as 
the Neckar, Main, Moselle, Lahn, Ruhr, 
and Lippe which have maximum flow in 
winter, maintain the volume of water 
during that season and in summer tribu- 
taries of the Alpine type that have maxi- 
mum volumes in summer keep up the 
water level. From the North Sea to 
Strasbourg the gradient of the river 1: 
slight, being nowhere more than 5 feet 
per 1,000 feet except through the Slate 
Mountains between Bingen and Bonn, 
where beds of quartzite cross the river 
and formerly created rapids. However, 
improvements carried out before the 
World War removed these obstacles. 
Irom Strasbourg to Basel the gradient 
increases, but improvements are being 
Such 
conditions as high water, low water, an 


made on this section of the river. 


ice interrupt navigation on the Rhine 
for less than forty-two days in the year. 
According to official records quoted by 
Kleyboldt, shipping 1s adversely affected 
an average of eight days in the year by 
high water, seventeen days by low water, 
and seventeen days by ice. 

Deepening and widening the channel 
improved the Rhine, regulated its flow, 
and protected its banks. Irom Rotter- 
dam to Basel, a distance of 827 kilo- 
meters (5313.3 miles), the waterway is 
now navigable and functions as a mighty 
artery of commerce. 

The importance of the Rhine River 
as a commercial highway reflects certain 
natural advantages of the river itself 
and of the region through which it flows. 
To a degree it also involves certain dis- 
advantages, many of which have been 
partly overcome by human efforts. A 
study was made to analyze regionally 
the significant ways in which the com- 
mercial utilization of the Rhine is re 
lated to conditions of the natural en 
vironment. 


TRAFFIC REGIONS 


Three major traffic regions may be 
delimited on the basis of the average 
annual tonnage of goods transported 
on the Rhine because the quantities 
of commodities vary so _ strikingly 
in different sections of the river (Fig- 
ure 1). 

The Lower Rhine traffic region ex 
tends a distance of 214 kilometers (133 
miles) from Rotterdam to the Rhine 
Ruhr ports, including both of the ports 
named. The average yearly traffic of 
this part of the Rhine amounts to 30,- 


OQOO,OO0 tons. lor the transport of this 


| 
| 
| 


—EE 


ree 





LL EE 


RR TT 


THE STRUCTURE OI 


tonnage carriers of 2,000 to 2,500 tons’ 
capacity are used regularly. 

The Middle Rhine traffic region ex- 
tends a distance of 351 kilometers (218.1 
miles) from the Rhine-Ruhr ports to 
Mannheim, excluding the former but in- 
cluding the latter port. The region has 
an average commodity movement of 
about half that of the first region, namely 
15,000,000 tons. On this part of the 
Rhine the average capacity of the vessels 
used to carry the commodities 1s only 
1.700 to 2,000 tons. 

The Upper Rhine traffic region ex 
tends from Mannheim to Basel, a dis- 
tance of 262 kilometers (162.8 miles). 
Basel is included in the third region, but 
Mannheim, as indicated in the preceding 
paragraph, falls in the second region. 
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FiGuRE 1.—The average annual Rhine traffic, 


computed from the movement of goods from 1923 
to 1931 inclusive. The three traffic regions, Rot 

terdam to the Rhine-Ruhr ports, Rhine-Ruhr 
ports to Mannheim, and Mannheim to Basel dis 
tinctly stand out. The figures at the base of the 
graph represent the kilometers over which the 
traffic moves. (Data used in the construction of 
the graphs and maps concerning commodity 
movement are taken from Jahresberichte der 
Zentral Kommission ur die Rheinse h ffahrt for 
the years 1923 to 1931 inclusive. The averages 
for this period were computed and are used 
throughout the presentation in all graphs repre 
senting commodity movement and in all reference 
to tonnage of goods transported on the river. 
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This region comprises two sections, one 
extending from Mannheim to Stras- 
bourg, including the latter port, and the 
other from Strasbourg to the head of 
navigation at Basel. In the former sec- 
tion the average annual tonnage ranges 
from 3,000,000 tons to 5,000,000 tons. 
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In the latter it amounts to only 
tons. ‘The capacity of the carriers used 
in this region ranges from 800 to 1,700 
tons. 


THe Lower RHINE TRAFFIC REGION 


The river traffic of the Lower Rhine 
region is heavier than that of any other 
division of the Rhine waterway. The 
total tonnage of commodities trans 
ported annually over this part of the 
river amounts to approximately 30,000,- 
COO tons. Further, both the upstream 
and downstream traffic of this region 
exceed that in either of the other re- 
The down- 
stream traffic of coal and other products 


gions (Figures 2 and 3). 


of the Ruhr country, chiefly for foreign 
markets, somewhat surpasses the up- 
stream movement of iron ore, grain, and 
other imports from foreign countries 
(Figures 5,6,7). An investigation of 
this vast traffic involves a consideration 
of the commodities moved, of the char 
acter of the carriers employed in the 
transportation of the commodities, and 
of the great inland ports of the Rhine 
Ruhr group of which Duisburg-Ham- 
born is the most important. ‘This paper 
is limited largely to a discussion of the 
first item and, in so far as_ possible, 
touches upon the other two. 


PRIME IMPORTANCE OF RAW MATERIALS 


Raw materials constitute the most 
important class of commodities trans- 
ported on Rhine River and also on the 
Rotterdam and_ the 


section between 


Rhine-Ruhr ports. The large propor- 


tion of the entire traffic of this region 
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consists of this class of commodities 
(Figure 4). 

Coal, including coke and briquettes, 
outstandingly leads the commodities 
transported downstream (ligure6). It 
constitutes about 70 per cent of the total 
downstream traffic and 80 per cent of 
all the raw materials moving in that 
direction. 

This coal enters the Rhine traffic al 
most entirely through the Rhine-Ruhr 
ports to which it comes principally by 
short rail haul from the near-by mines 
of the Ruhr or by canal barges over the 
Rhine-Herne from the 


Canal same 


source. This group of ports annually 
13,000,000 tons 


Barge trains towed by motor or steam 


ships downstream. 
tugs transport this vast tonnage to Rot- 
terdam and other Dutch ports that im- 
port 80 per cent of it; to Belgian ports 
that take 10 per cent; and to French 
ports that take less than one per cent. 
The remaining 9 per cent of the tonnage 
of coal sent across the German-Dutch 
be order x eS tO near-by overseas p' rts. 
Ruhr coal comes almost entirely from 
the Westphalian coal field, in the lower 
Rhine basin chiefly east of the river 
between Ruhr and Lippe Rivers. The 
richness of these deposits located so near 
the Rhine waterway helps to explain 
why coal constitutes such an important 
item in Rhine shipping. In all proba- 
bility Ruhr coal will continue to furnish 
cargoes for Rhine shipping for a long 
time, since these reserves, if used at the 
rate of 100,000,000 tons a year, would 
furnish coal for more than 500 years. 
The Ruhr coal mines of high-quality 
coals, among the best coking coals of 
Europe, are favorably located for the 
export trade because many of the most 
productive mines lie close to the Rhine 
River and the distance downstream to 
tidewater is not great. In this region 
river traffic meets with less railroad com- 
petition than it does elsewhere along the 
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FIGURE 2.—The width of the line indicates the 
amount of goods moved upstream. Above 


Mannheim the traffic dwindles markedly. 


Rhine. Westphalia not only includes 
the greatest coal-producing part of Ger- 
many, but also contains the scene of the 
most extensive manufacture of iron and 
steel. The iron and steel industries re- 
quire imported iron and other ores that 
help to assure a return cargo for the coal 
barges that unload at Rotterdam or some 
The network of 
railroads that serves the Ruhr district 
chiefly moves the coal to the Rhine-Ruhr 
ports. 


other Rhine seaport. 


At the latter, the coal is used lo- 
cally or is transferred to barges to take 
advantage of the relatively cheap and 
easy water haul to tidewater. At Rot- 
terdam, Ruhr coal comes into competi- 
tion with British coal. Several reasons 
may be given for the preference of Brit- 
ish coal. ‘The location of the Newcastle 
coal fields near the seaboard and the 
cheap tramp service of the well-estab- 
lished British shipping make it possible 
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RHINE DOWNSTREAM TRAFFIC ee / 


AVERAGE 1925-1931 
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FIGURE 3.—Little distinction exists between 
the amount of downstream traffic on the Upper 
and Middle Rhine, but from the Rhine-Ruhr 
ports the amount increases decidedly. 


to transport British coal with less dam- 
age and at lower rates than the transport 
of Ruhr coal to Bremen, Hamburg, and 
other German ports. In fact small 
quantities of coal, chiefly from Britain, 
move upstream in this traffic region 
(Figure 6). In May and June of 1924 
when the Ruhr coal miners were on 
strike there was a considerably greater 
movement of British coal upstream than 
occurs normally. It is, however, Ruhr 
coal which furnishes about 40 per cent 
of the total Rhine traffic between Duis- 
burg and Rotterdam and 70 per cent 
of the total downstream traffic of this 
region. 

Iron ore constitutes about 50 per cent 
of the total upstream traffic and 65 per 
cent of the upstream movement of raw 
materials. About 80 per cent of all the 
iron ore imported into Germany moves 
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upstream on the Rhine between Rotter- 
dam and the Rhine-Ruhr ports. More 
than half of these imports come regu- 
larly from Sweden. Spain, Newfound- 
land, and Algeria also supply large 
quantities, with much smaller amounts 
coming from several other countries. 
Since Lorraine ores do not enter Ger- 
many over the part of the Rhine in- 
cluded in the traffic region now being 
considered, they are discussed later in 
connection with the region affected. 

Dutch ports forward 98 per cent of 
the iron ore moving upstream on the 
Rhine, Rotterdam alone shipping 80 per 
cent of the total. A very small quan- 
tity of this ore moves directly to its 
destination in the carriers that carry it 
from the country of its origin. The 
greatest part, however, is transferred to 
Rhine River barges for shipment up- 
stream. 

The Rhine-Ruhr ports receive 6,500,- 
OOO tons of iron ore, which move in 
the upstream traffic annually. This 
amount constitutes 85 per cent of the 
total tonnage of iron ore crossing the 
Dutch-German border. To these ports 
in the downstream flow of traffic comes 
an annual tonnage of 850,000 tons of 
iron ore. A small part of the upstream 
flow does not reach its destination at 
the Rhine-Ruhr ports, but moves on up- 
stream (Figure 6). A minor quantity 
of iron ore also moves downstream over 
this section of the river, coming perhaps 
from Lorraine for use in seaboard 
smelters. 

The metallurgical industries of the 
Ruhr use the large importations of for- 
eign iron ores at the Rhine-Ruhr ports. 
Aside from a small group of smelting 
plants concentrated near Dortmund and 
getting its ores from Emden over the 
Dortmund-Ems Canal, almost without 
exception the Ruhr furnaces lie on the 
Rhine or in close proximity to the 
Rhine-Ruhr ports. 
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\ large number of commodities make 
up the remainder of the raw materials 
transported in the Lower Rhine traffic 
region. No other single commodity, 
however, approaches coal or iron ore in 
tonnage. The more important items in 
the list are fertilizers, woods, certain 
ores, petroleum, and textile materials. 

A group of fertilizer materials, 1n- 
cluding animal manure, calcium super- 
phosphate, nitric acid soda, slag phos- 
phorus, and potash move downstream 
across the German-Dutch border (ig- 
ure 6). They constitute about 3 per 
cent of the downstream shipments of 
raw materials. These products come 
largely from Strasbourg and Ludwig- 
shafen, ports of the Upper Rhine, only 
about 150,000 tons being shipped annu- 
ally from the Rhine-Ruhr ports. Part 
of the tonnage of fertilizer shipped 
from Strasbourg comes from the Alsa- 
tian deposits of p' ttash salts, which do 
not contain magnesium and are particu- 
larly in demand in Britain and in the 
United States. By-products of the 
chemical industries and of the blast fur- 
naces, no doubt, supply a considerable 
part of the tonnage of these commodi- 
ties. There is also a small upstream 
movement of fertilizers. 

\Woods for various. purposes, includ- 
ing railroad beams, pit props, fire wood, 
cabinet and building woods, are trans- 
ported on the Rhine between Rotterdam 
and the Rhine-Ruhr ports. The annual 
upstream movement of foreign woods 
from Russia, Finland, Sweden, and the 
United States amounts to about 600,000 
tons (Figure 6). The Rhine-Ruhr 
ports are the destination for approxi- 
mately 25 per cent of these woods which 
are used principally for pit props and 
for building purposes in the industrial 
hinterland of the ports. The remain- 
der moves on upstream into the next 
traffic region. The Rhine-Ruhr ports 
also receive from the downstream traf- 


fic woods originating in the Black For 
est and the Odenwald. 

Lead, zinc, manganese, copper, and 
other ores, together amounting to 
300,000 tons a year, are transported 
upstream across the Dutch-German bor 
der, and 20,000 tons move in the op 
posite direction. Domestic production 
close to the industrial region pre Ibably 
renders larger importations unneces 
sary. 

About 400,000 tons of petroleum, 
constituting about one-third of the total 
imports of mineral oils into all Ger- 
many, help make up the 2,000,000 tons 
of miscellaneous raw materials moving 
upstream across the Dutch-German bor- 
der. The petroleum is pumped through 
pipes from tank steamers chiefly at Rot 
terdam to Rhine tank boats. These 
tank boats then are towed up the river 
to their destinations where the oil is 
pumped out into tanks that stand at the 
river's edge in every large Rhineside 
city. Less than 10 per cent of the pe- 
troleum transported on the Rhine goes 
to the Rhine-Ruhr ports. 

Cotton, wool, jute, hemp, and flax 
are among the raw materials trans- 
ported in the Lower Rhine traffic re- 
gion. The 20,000 tons of this entire 
group of materials imported to the Ger 
man Rhine across the Dutch-German 
border to be used in the textile indus- 
tries 1s slight compared with the tonnage 
of commodities already discussed. Al- 
though Germany imports  approxi- 
mately 200,000 tons of these materials 
per year and much is used in the tex- 
tile industries of the Ruhr district, rela- 
tively little enters over the Rhine route. 
Estimates place the value of a ton of 
cotton approximately seventy-five times 
higher than the value of a ton of coal. 
This does not mean that cotton trans- 
ported on the Rhine equals in value the 
more bulky commodities that make up 
such a large share of the traffic. It 
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does, however, serve as an illustration 
of the commonly accepted generaliza 
tion that inland waterways tend to be 
used less extensively for the transpor 
tation of the less bulky, more valuable 
articles than for the more bulky com- 
modities. 

\ group of miscellaneous raw ma 
terials such as hides and skins, clay, raw 
tobacco, stones, lime, and cement indi 
vidually make up only a small part of 
the annual tonnage. 


FOOD AND DRINK PRODUCTS 


ood and drink products enter the 
traffic stream between Rotterdam and 
the Rhine-Ruhr ports, principally in the 
upstream movement, where they con- 
stitute about 20 per cent of the ship- 
ments across the Dutch-German border 
(Figures 5 and 7). 

The wheat, rye, barley, oats, and corn 
that cross the Dutch-German border in 
the upstream traffic make up approxi- 
mately one-half of the total import of 
Although the 
tonnage of grain is only one-third that 


grain into Germany. 


of foreign iron ores, nevertheless, grain 
ranks next to iron ore in the tonnage of 
commodities moving upstream on the 
Rhine between Rotterdam and_ the 
Rhine-Ruhr ports. 

The Rhine-Ruhr ports are not, as in 
the case of iron ore, the terminus of the 
greater part of the grain moving up- 
stream on the Rhine. This situation re- 
sults, in part, from certain preferential 
tariffs under which Bremen’s trade in 
grain has increased. The Ruhr _ re- 
ceives grain chiefly by rail. The 
Rhine-Ruhr ports, however, are well 
equipped to handle water-borne erain. 
\Ithough the hinterland of the ports 
under discussion was at one time a flour- 
ishing agricultural region, at present, 
with a population of 600 inhabitants 
per square kilometer ( 1,500 people per 
square mile), little space remains for 
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the production of food supplies. Al 
though other parts of Germany produce 
a surplus of certain grain crops to help 
supply this region, and although small 
quantities of grain move downstream 
on the Rhine to the Rhine-Ruhr ports, 
the production of an exportable surplus 
of grain, especially wheat, in the United 
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FIGURE 4.—Compare with Figures 1, 5, 6, 7, 


and 8. Enormous changes in the tonnage of 
traffic handled distinctly mark the divisions of 
the total commodity movement on the Rhine 
into three trathe regions. 

States, Canada, Argentina, Australia, 
Russia and other countries, helps to ex 
plain the upstream movement of this 
commodity. 

A variety of food products, other 
than grain, moves upstream in_ the 
Lower Rhine traffic region. Sugar has 
a greater tonnage than that of any food 
commodity, no one of which has an 
annual tonnage of as much as 100,000 
tons. A considerable amount of salt 
moves downstream to the Dutch ports 
(ligure 7). 


MANUFACTURES FOR EXPORT 
Manufactured products appear in the 
Rhine traffic stream between Rotterdam 
and the Rhine-Ruhr ports principally in 
the downstream movement (Figure 5). 
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[ron and steel goods and chemical prod 
ucts (igure &) make up the larger 
share of the manufactures. Manufac- 
tured products, the annual tonnage of 
each of which is less than 100,000 tons, 
are dyes and dyestuffs, leather and 
leather goods, yarns and cordage, and 


COMMODITY MOVEMENT ON THE RHINE RIVER | 
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FiGuURE 5.—The classification of commodity 
movement on the Rhine. 


a variety of others. A_ considerable 
part of the 2,000,000 tons of iron and 
steel products shipped from the Ruhr 
includes bars and beams, bridge and 
other construction parts, plates and slabs 
of iron and steel, tracks and accessories, 
axles, wheels, and other articles for 
railroad construction. ‘These products 
go principally to Rotterdam. The clas 
sification of chemical products includes 
soda of all kinds, Glauber’s salt, hydro 
chloric acid, tar and pitch, benzine and 
naphtha. Chemical products make up 
a little less than 20 per cent of the man 
ufactured goods that are transported 
across the German-Dutch border in the 
downstream traffic. Only 12 per cent 
of the tonnage of chemical products 


ships from the Rhine-Ruhr ports where 
there are established chemical works as 
well as by-product plants of the coking 
and metallurgical industries.  [ighty- 
eight per cent of the chemical products 
transported over this region originate 
farther south. 


THE RHINE-RUHR INDUSTRIAL PORTS 


The Rhine-Ruhr ports have developed 
into the greatest inland ports of the 
world. ‘They ship products of the Ruhr 
‘They 
likewise receive products that enter from 


both upstream and downstream. 
both directions. No other port, not 
even Rotterdam, handles the amount of 
river traffic that passes through this 
group of ports (igure 9. Note inset 
for individual ports ). 

The annual receipts of the Rhine- 
Rhur ports amount to over 10,000,000 
tons, whereas the shipments reach twice 
that amount, namely over 20,000,000 
tons. These facts indicate that these 
ports function chiefly as exporting cen- 
ters. Highty-seven per cent of the 
total shipments consists of coal. Raw 
iron and worked iron of all kinds 
make up the larger share of the re- 
maining shipments. ‘The receipts enter 
chiefly from upstream movement in 
the traffic region under consideration. 
Three commodities make up the greater 
share of these receipts; iron ore 72 
per cent, grain 4+ per cent, and wood 3 
per cent. 

The Rhine-Ruhr ports are so ar 
ranged and constructed that they can 
accommodate the immense traffic which 
passes in and out of their harbors each 
year. A discussion of the pattern of 
these ports is a study in itself, too 
lengthy to present here. 

The outstanding characteristics of 
the traffic region under review are the 
downstream movement of coal and the 
upstream movement of iron ore and 


grain. 
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Tue Mippie RHINE TRAFFIC REGION 


The river traffic of the Middle Rhine 
region differs from that of the region 
just discussed chiefly in four ways. 
The total trafic (Figure 1), approxi 
15,000,000 


only half that of the Lower Rhine traffic 


mately tons, amounts to 
region. The upstream traffic of about 
12.000,.000 five 
the the 
second region, whereas in the first region 
the traffic 
exceeds the upstream movement of com 


tons approximates 


times downstream traffic in 


downstream only slightly 


modities (igure 4+). Carriers of 2,500 
to 4,000 tons give place to smaller car 
riers of 1,700 to 2,000 tons. ‘Twenty 
three of the thirty-nine more important 
Rhine River ports above the Dutch bor 
der lie in the Middle Rhine traffie region, 
and there is a greater distribution of 
trade among these ports than there is in 
the case of the ports in the Lower Rhine 
trafhe region. ‘The principal part of 
the tonnage is destined for Mannheim, 
which ranks next to Duisburg-Ham 
born among Rhine ports. 

A study of the traffic of this region 
involves an analysis of the traffic of 
each of these ports as an aid in interpret 
ing the commodity movement of the 
region. ‘The study includes also an ex 
amination of the river improvements 
that helped make possible the trans 
portation of commodities throughout 
the region at practically all times of the 
year, 


PORTS NEAR THE RUITR 


Six ports located on the Rhine be 


tween Duisburg and Koln, a distance 


of 100 (62.1 
among the more important Rhine River 
ports, even though the total traffic of 


each port fails to reach 1,000,000 tons. 


kilometers 


The traffic of each of these ports con- 
sists largely of receipts that have moved 


upstream, and of smaller shipments 


miles), are 


Ol 
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FiGURE 6.—-Trathe in the major classes of raw 
materials on the Rhine. Coal moves both up- 
stream from the Rhine-Ruhr 
ports while iron ores move upstream and down- 
stream fo the same ports. 


and downstream 


moving downstream. ‘The amount of 
coal received at these ports by way of 
the Rhine is not large, probably because 
it does not pay to transfer the coal at the 
Rhine-Ruhr ports from railroad cars 
to barges for the short water haul to 
ports only a short distance away. Con- 
sequently, most of the coal for the re 
gion served by these ports comes dli- 
rectly by rail from the mines of the 
Westphalian coal district. 

River conditions along the section 
of the Rhine upon which these ports are 
\ chan- 


nel with a minimum depth of 3 meters 


located favor transyp irtation. 


(9.8 feet) is regularly maintained, and 
levees restrict the width of the river to 
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300 meters (984.3 feet). At Dussel- The tonnage of coal shipped exceeds 
dorf, in spite of the various improve- that of any other commodity, but the 
ments that have been made in river con- quantities of iron and_ steel products, 
ditions, carriers still encounter difficulty machinery, and chemicals — shipped 
due to the winding course of the river. downstream from Woln are © suffi- 


Since the summer of 1926 provision ciently large to be indicative of the 
has been made for patroling this section importance of manufacturing at this 


of the river to assist barge traffic. port. 
KOLN A MANUFACTURING PORT PORTS BETWEEN KOLN AND MAINZ 
The port of Koln, the first port up- Between Koln and Mainz, a distance 


stream from Duisburg with an annual of about 185 kilometers (114.9 miles), 
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FiGuRE 7.—Traffic in the major classes of food and drink products. Note the movement of grain 
up to Mannhe 


traffic of more than 1,000,000 tons there are a number of small ports that 
(Figure 9), handles about 2,000,000 — take part in Rhine traffic. 


tons of commodities each year. More Wesseling, about 15 kilometers (9.3 
than 60 per cent of the port tonnage miles) upstream from Koln, is worthy 
consists of receipts of which raw ma- of note because it is the first port thus 
terials constitute over 50 per cent. far considered in this traffic region 
Three-fourths of these receipts enter at which shipments exceed receipts 
the port from downstream. Coal and (Figure 9). The fact that the port 
grain are the chief commodities re- was developed in the interest of the 


ceived, but large quantities of other  Kkoln-Bonn Railroad to serve as an out 
commodities are included in the trade let for the brown coal of the Koln lignite 
of the port. Of the shipments raw ma- fields explains the peculiar situation. 
terials constitute almost 60 per cent. Brown coal, principally in the form of 
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briquettes, constitutes 97 per cent of all 
shipments. ‘The major part of this coal 
moves upstream where it finds a market 
more readily than at places downstream 
that lie near the Ruhr coal fields. 

from Koln to Bonn, natural condi 
tions favor navigation so that vessels 
seldom encounter any difficulties. But 
from Bonn to Andernach, about 40 kilo- 
(24.9 miles) 
worthy improvements have been made 
in order to cope with 


meters upstream, note- 
unfavorable 
stream conditions. Levees and dredg 
ing Operations, respectively, maintain a 
channel 250 meters (820 feet ) wide and 
2 meters (6.0 feet) 


Andernach = and 


Between 


deep. 
Koblenz numerous 
boulders near the rocky shores, deposits 
of gravel in midstream, and the presence 
of the islands of Niederwerth and Gras 
werth formerly impeded navigation. 
Conditions of navigation in this part of 
the river have, however, been consider- 
ably improved. 

Above Koblenz and Oberlahnstein, 
no Rhine port of importance exists for 
a distance of 50 kilometers (31.1 miles) 
l'rom Kob- 


lenz to St. Goar the building of dikes 


until Bingen is reached. 


and dredging have aided navigation. 
It has been found possible, however, to 
operate the dredges without imterrup- 
tion to traffic. Though the channel is 
sufficiently deep for navigation it 1s 
very narrow in many places. Deposits 
of gravel and boulders mixed with 
heavy clay either near the water's edge 
or as islands in the center of the stream 
were serious obstacles with which 
transportation has coped. 

St. Goar, 20 kilometers (12.4 miles ) 
upstream from QOberlahnstein, lies at 
the north end of the Rhine Gorge. 
Dredging and construction of levees 
have made the Rhine Gorge navigable 
for carriers up to 2,000 tons’ capacity. 
The most dangerous part of the gorge 


exists between Rudesheim and Binger 
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bruck, just below the city ot Bingen, 
where the Rhine makes a right angled 
turn in a particularly rocky part of its 
course. [extraordinary measures have 
improved the channel through lowering 
the level of the rock that forms the 
river bed. ‘The strength of the cur- 
rent, the location of Bingen Loch at a 
sharp turn of the channel, the **Lorelei,”’ 
and the “Wilde Gefahr” (Wild Peril) 
between Bacharach and Caub also ren- 
der navigation difficult. A factor that 
delayed the improvement of the channel 
of the Rheingau, the section of the river 
between Bingen and Mainz, was the 
fear of the inhabitants that any change 
in the level of the water would endanger 
their vineyards. 

The improvements have helped main- 
tain a channel with a depth of 2 meters 
(6.6 feet) so that carriers of 1,700 to 
2,000 tons now regularly ply the waters 
throughout the Middle Rhine traffic re- 
gion (igure 10). 

A lively traffic now exists on the part 
of the 
Mainz. 


Rhine between Bingen and 
Numerous islands built of fine 
sand deposited by the river which flows 
sluggishly in this part of its course 
formerly impeded navigation. Dredg- 


ing maintains favorable conditions. 
The improvements have been beneficial 
not only to shipping on the Rhine, but 
also to living conditions along the shore 
through the elimination of flood condi- 


tions. 


MAINZ AND ASSOCIATED PORTS NEAR 
THE MOUTH OF THE MAIN 


Mainz and the ports of Gustavsburg 
and Weisenau, 190 kilometers (118.1 
miles) upstream from Koln, together 
have an annual Rhine traffic of over 
1,500,000 tons (Figure 9). Raw ma 
terials are outstandingly the principal 
class of commodities handled. Coal is 
the chief raw material received, being 


moved 


upstream from the Ruhr. 
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Mainz lies at the junction of the naviga- 
ble Main and the Rhine waterway. 
The growth of the commerce of 
Mainz is related to the development of 
industries at that place as well as to the 
situation of the port. Vessels move di- 
rectly upstream on the Main to Frank- 
furt, Offenbach, Wurzburg, and Bam- 


| ere. 


TERMINIOF THE MIDDLE RHINE TRAFFIC 
REGION 


The traffic stream that starts up 
Rhine River from the Rhine-Ruhr ports 
varies but slightly at all the other ports 
compared with the 
which occurs at 


decided change 
Mannheim and Lud- 
wigshafen, 70 kilometers (43.4 miles) 
upstream from Mainz (Figures 2 to 8 
inclusive ). 

About 3,000,000 tons of commodi- 
ties make up the total annual river traffic 
of Ludwigshafen. Coal and coke con- 
stitute slightly less than 50 per cent of 
the receipts. Earth pigments, brown 
coal briquettes, and pyrites are needed 
by the two great German chemical 
works located at Ludwigshafen. The 
flour mill, one of the greatest in Ger- 
many, attracts a large receipt of grain, 
principally 


wheat. down- 


Shipment 
stream of large quantities of fertilizers, 
classified under raw materials, and of 
chemical related to 
the location of the port near the highly 
Works. Oppau is 
one of the two great nitrogen fixation 


manufactures, 1s 
developed Oppau 
plants of Germany. ‘The other is near 
he Ludwig- 
shafen at what was long the head of 
navigation for 


Leipzig. location of 


Rhine shipping has 
helped the port to gain in importance. 
It has become the port for southwestern 
Germany west of the Rhine and also for 
part of industrial Irance. 

Mannheim receives almost 4,500,000 
tons of goods, an amount which repre 
sents about one-third of the entire up- 


Middle 


‘The port ships approxi 


traffic of the 
trafhie region. 


stream 


Rhine 


mately 700,000 tons of merchandise, an 
amount that 
fourth of the region’s total downstream 
traffic. 


constitutes about one 
The total annual traffic of over 
5,000,000 tons (Figure 9) exceeds that 
of any other port of the region. Coal 
alone makes up 60 per cent of the total 
receipts. The coal, as well as many of 
the great variety of other commodities, 
is used in the industrial port or reaches 


the interior by rail or by boat on 


Neckar River. Mannheim is” well 
situated to serve its hinterland in the 
states of Baden and Bavaria. It lies at 
the mouth of Neckar River, which 


flows through a populous region, and 
also at the point where the railroads east 
of the Rhine converge. 


SUMMARY 


Investigation of the traffic at ports 
discloses the traffic of the Middle Rhine 
region to be chiefly an upstream move 
ment of commodities (Figures 2 and 
3). As shown in Figure 4 raw ma- 
terials constitute the bulk of this traffic. 
\lthough Ruhr coal, with the addition 
of brown coal briquettes from the Koln 
district, has the 


greatest tonnage, a 


great variety of other commodities 
move up the Rhine. Petroleum and 


petroleum products reach the ports of 
this traffic region for distribution in the 
tributary area almost entirely by way 
of the Rhine. Food and drink prod 
ucts are an important part of the up 
stream traffic. Mannheim is one of the 
principal wheat markets of Germany. 
Some grain is raised in the area tribu 
tary to the Rhine, but even under the 
intensive system of agriculture prac 
ticed there are not sufficient amounts 
pre dluced to feed the dense population 
\ much smaller part of the upstream 
traffic of this region consists of manu- 
factured goods (igure 8). Of the 
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traffic chemical 
products make up the most important 


part. 


downstream 


smaller 


There is now an increasing ton 


nage of Lorraine iron ore moving 
downstream to the Ruhr from the third 
traffic region. On account of the small 
quantities of other commodities moving 
downstream many of the barges carry 
such materials as salt, sand and gravel, 
and stone as return cargo to avoid re- 
turning empty. The outlay on Rhine 
improvements seems to be justified by 


the demand of an important industrial 
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amounts to about 5,000,000 tons; the 
other extending from Strasbourg to 
and including Basel, a distance of 129 
kilometers (80.2 miles), in which the 
Third, it 
is necessary to use smaller vessels than 


tonnage is only 225,000 tons. 


in the other two regions, namely those 
1,700 capacity. 
\lpine character of this 


of less than tons’ 
fourth, the 
part of the Rhine River with steeper 
gradient and with more pronounced and 
rapid seasonal variations, especially in 
the Strasbourg-Basel section, has made 
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FIGURE 8. 
but chemicals maintain a fairly heavy shipment for a much longer distance. 


region. Indeed, the Rhine has been 


called, “Die grossartige Fabrikstrasse.”’ 
THe Upper Rune TRAFFIC REGION 

The traffic structure of the Upper 
Rhine traffic region contrasts with that 
of the other two regions in four re- 
spects. In the first place, the tonnage 
transported is very small compared with 
that in either of the preceding regions. 
Second, this region consists of two sec- 
tions : one extending from Mannheim to 


and including Strasbourg, a distance 


(82.6 miles), in 
traffic 


of 133 kilometers 


which the average annual 












V) A UPSTREAM TRAFFIC 


Tt 
| a DOWNSTREAM TRAFFIC 


KILOMETERS 


10¢ 


Iron and stee! constitute the heaviest downstream traffic from the Rhine-Ruhr ports 


navigation more difficult than in the re- 
gions farther downstream. 


TRAFFIC OI THE MANNHEIM-STRAS- 


BOURG SECTION 


\ consideration of the commodity 
movement involves an investigation of 
both the upstream traffic and the down- 
stream traffic of the region. The up- 
stream traffic is largely an extension of 
the upstream traffic of the first and 
traffic 


second down- 


regions. The 
stream traffic, on the contrary, origi- 
nates almost entirely at 


l‘igure 


Strasbourg. 
4+ shows that bulky raw ma- 
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terials constitute the major part of the 
commodities moving in each direction, 
as in the other Rhine regions. 

Coal is the principal commodity in the 
traffic of about 4,000,000 
tons, but small quantities of other raw 


upstream 


materials also are transported over this 
route (Figures 5 and 6). 
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FIGURE 9.—Natural resources, dense popula 
tion, and a navigable watercourse help to explain 
the heavy traffic on the Lower Rhine. 


Two classes of raw materials con- 
stitute the bulk of the downstream 
traffic which amounts to about 2,000,- 
OOO tons. ores and 
fertilizers, including soda and potash. 


These are iron 
The soda products reach Strasbourg 
from the Meurthe-et-Moselle by way of 
the Rhine-Marne Canal, and the potash 
by railroad from Alsace. 

The less favorable conditions of the 
waterway explain, in part, the smaller 
tonnage transported over this part of 
the Rhine than in the preceding region. 
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The shallow depth ot the channel neces- 
Keach 
year large sums for dredging and for 


sitates the use of smaller vessels. 


building levees have been spent in order 
to maintain the waterway. 

The amount of traffic at the various 
ports upstream from Mannheim to 
Strasbourg is smaller than at Stras- 
bourg, the focus of the traffic of this 
region. 
TRAFFIC OF THE 
SECTION 


STRASBOURG-BASEL 


Two facts help to explain the meager 
traffic stream between Strasbourg and 
Basel. The depth of the channel is not 
sufficient for the larger craft used down- 
stream. Even to maintain the water- 
way for the use of small 


carrying capacity dredging and other 


vessels of 
improvements are necessary. The up- 
stream traffic of less than 200,000 tons, 
consisting coal and 
four times the 
downstream traffic of ore and chemical 
manufactures. 


principally of 
grain, 1s more than 


Basel is now considered to be at the 
head of Rhine navigation for it has actu- 
ally become an inland port handling 
about 225,000 tons of goods of which 
8O per cent consists of imports (Figure 
Q), 

The importance of the port of Basel 
has been increased by the improvements 
on the waterway upstream from Stras- 
bourg and the construction and equip- 
ment of the modern port with its huge 
cranes, storage houses, and elevators. 

The use of this section still depends 
on weather conditions. Commercial 
traffic has to be suspended when the 
river is low. The use of the French 
canal system at such times somewhat 
offsets the limitations of the Rhine 
waterway. 

CONCLUSIONS 
The commercial utilization of the 
Rhine River involves a geographic com- 
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plex which includes the natural condi- 
tions of the waterway, the improve- 
ments of the channel, and the control of 
Rhine commerce. 

One reason for the success of trans- 
portation on the Rhine waterway lies in 
the fact that the river flows through an 
area more highly developed industrially 
than any other part of 
Surope. 


continental 
Within the tributary area of 
the Rhine exist rich resources of coal 
and iron ore, the two commodities of 
greatest import to the highly developed 
industries of this area. These re- 
sources, however, are restricted to cer- 
There- 
fore, the coal from the Westphalian 


tain localities near the Rhine. 


deposits, the briquettes made from the 
brown coal of the Koln fields, and the 


minette ores from the Lorraine iron de 
posits must be transported to place 


where they are needed. 


t 


The industrie 
of the area require other commodities 


t 


imported from overseas. The efficient 
handling of these bulky commodities 
and others which the industries buy and 
sell, requires a Rhine fleet of large 
carrying capacity. Rhine barges pro- 
vide an economical means of transport 
for these bulky goods. The density of 
population and the small size of farm 
holdings help to explain why it is neces- 
sary to import large quantities of wheat 
\s in 


the case of coal and iron, grains also can 


and other grains into the area. 


be handled in bulk and so are shipped 





FIGURE 10. 


Some freight boats of the Rhine fleet. 
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upstream on the Rhine to many ports 
with well-equipped harbors. 

The low gradient of the river with its 
deep channel and wide bed prolongs the 
great ocean routes up to the Ruhr dis- 
trict. Through the Rhine rift valley 
Although 
the channel of the Upper Rhine is less 


navigation extends to Basel. 


deep than that of the lower river, it 
gives access to the industrial areas of 
south Germany, northeast France, and 
Switzerland. 

The importance of Rhine River 
as a highway dates back to Roman 
With the development of 
modern industries it assumed additional 


times. 


importance, partly because of its loca- 
tion with regard to supplies of bulky raw 
materials and to the manufacturing es- 
tablishments which make use of these 
products. In order to capitalize the 
waterway to the fullest in handling the 
traffic since it furnishes one of the cheap- 
est means of transport man has modified 
and improved it so that it serves even 
more effectively than it could have in 
condition. Furthermore, 
governmental regulations and the control 


its natural 


exerted by the Zentral-Kommission fur 
die Rheinschiffahrt contributed to the 
growth of traffic. The transporta- 
tional needs of the great industrial areas 
served and the value, both actual and 
potential, of the Rhine waterway seem 
to justify the efforts made to insure its 
continued use as an artery of commerce. 


(Courtesy of C. Norberg.) 
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Pal 


HE social and cultural level of 
the Plain in the 
southern part of Warren 

Kentucky, conditioned by a 
high carrying capacity of fertile lime- 


Pennyroyal 
County, 


stone soil, portrays a close relationship 
of cultural progress to the great poten- 
tialities of the land for general agricul- 
tural use. The relatively high gross in- 
come from farms, and the consequent 
from 
sources which, through gradual selec- 


high per capita wealth, result 


tion, fit remarkably into the farm econ 
of the The trial-and- 
error practice of farming in Warren 
County has passed; the program now in 


omy region. 


vogue centers around selected crops that 
harmonize best with the potentialities 
and needs of the area. 


SouRCES OF INCOME 


Farmers in the best part of Warren 
County farm commercially. Cash crops 
are highly significant while food produc- 
tion with them. 
Although they consume as much home 
produced food per farm as do the hill 
people, the consumption, when divided 
among tenants, hired hands, and others 


dependent upon the farm, amounts to 


is of minor concern 


less per capita, and certainly comprises 
a much smaller percentage of the total 
per capita food supply. Home consumed 
food amounts to only a small fraction 
of the total farm income, frequently less 
than 10 per cent, while in the hill coun- 
try the percentage runs two or three 
times as high. 


CORN 


Corn is by far the leading crop of 
Warren County with a net production 


> 
XN 


T 


IT] 


value amounting to one-third of the total 
crop value; corn acreage amounts to 46 
per cent of the total cultivated area. Al- 
though the significance of this crop is 
considerably increased by its very high 
relative importance in the hill country, 
corn leads 1n acreage and stands high in 
net production value in every section of 
the county. In the Rich Pond section 
corn fits well into the four year rotation 
program and occupies about one-fourth 
of the cultivated land each year. When 
seasons are good the limestone soil pro- 
duces heavy yields, sometimes amount 
Some 


farmers sell a considerable amount of 


ing to 75 or 100 bushels per acre. 


corn but most of the corn produced in 
the region is fed to work teams, cattle, 
and hogs. Corn is not considered a cash 
crop as its annual sales average only 
$100 to $150 per farm; but the propor- 
tion of animal sales attributed to the 
feeding of corn raises the average cash 
value of the crop to $500 to S800 per 
farm. Corn is also the most important 
grain for work animals and for some 
beef cattle. Farmers attach great im- 
portance to corn in this section; it ap 
pears on every farm and usually serves 
as a complete unit in the three or four 
year rotation program practiced. 


TOBACCO 


Tobacco occupies a relatively small 
acreage, yet it is perhaps the leading 
cash crop for this part of the county. 
Most farmers grow some tobacco but 
very few go in for large scale pr xluc- 
tion. The average is about four or five 
acres per farm, but a few of the larger 
To 


bacco distribution follows a patchy pat- 


farms grow from 12 to 20 acres. 
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WARREN COUNT Y 
KENTUCKY 


PHYSIOGRAPHY FROM USGS QUADRANGLES— 
LITTLE MUDDY, BROWNSVILLE, MAMMOTH 
CAVE, SCOTTSVILLE. AND BOWLING GREEN 


CULTURE IN PART FROM ABOVE QUADRANGLES 
AND IN PART FROM OIL AND GAS MAP OF WARREN 
COUNTY KENTUCKY BY WC. EYL 


KENTUCKY 


———e=s WARD SURFACED ROADS 
~ COUNTY GRAVEL ROADS 
SOLUTION SINKS 


TYPE AREAS INTENSIVELY MAPPED 





FIGURE 1 lhe wide range of physiographic features in Warren County, Kentucky, varying from a 
dissected sandstone upland to a productive solution peneplain, condition two opposing regions of great 
physical and cultural contrast 


tern, the crop usually receiving the choice duced 27.4 per cent of the total farm 
soils of the farm. In 1929 tobacco pro- cash sales for the county, while its per- 
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centage runs much higher than this for 
the best farming sections. far the 
greater part of the tobacco acreage of 
Warren County is in this region of fer- 


By 


tile soils; yields are much better here 
than in the inferior sections and, as a 
rule, the quality of the tobacco is better. 
Burley is rapidly replacing the dark va- 
rieties; the ratio of Burley to dark is 
about five to one. Both the Burley and 
the dark varieties are air cured, although 
some tobacco in counties to the south 
and west is fire cured. 


HAY 


Hay ranked next to tobacco in impor- 
tance in 1929 in net production value; 
but farmers sell very little. It occupies 
an important place in the rotation pro- 
gram both because of its intrinsic value 
to all kinds of livestock, and for the soil- 
building qualities that alfalfa, lespedeza, 
Alfalfa con- 
stitutes a high percentage of the hay 
acreage, but lespedeza is gaining in im- 
portance. 
erable amount of their hay; they also 
stack much of it in the open feed lot. 


and other legumes possess. 


Many farmers bail a consid- 


WHEAT 


Next to corn, wheat is the leading 
cereal in acreage; it occupies about 60 
per cent of the land devoted to small 
grains. Some farms haveaconsiderable 
wheat acreage and use large scale seed- 
ing and harvesting machinery. Yields 
are only fair as a rule, and rain at har- 
vest time often injures the crop. Wheat 
is much more significant in this region 
than in the county at large. 


STRAWBERRIES 


Warren County is the leading straw- 
berry county in Kentucky, producing 
more than one-eighth of the entire crop. 
The limestone plain grows a high per- 
centage of the crop of the county, al- 
though the soil is not highly suited to 
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With the addition of 
proper fertilizers, and occasionally sand, 
it is made to produce good yields. The 
\Voodburn section is one of the leading 
producing districts of the county, al- 


their production. 


though strawberries grow throughout 


the region. When yields and prices are 





Field 
This section produces from 50 to 100 bushels of 
corn per acre in favorable crop years. 


FIGURE 2. of corn near Rich Pond. 


good the strawberry crop is significant 
for its cash income ; but for the last two 
or three years prices have been low and 
many farmers have not made expenses 
on berries. 


DAIRYING 

Dairying is a significant industry in 
Warren County. Although relatively 
few large farms function as dairies, 
practically every farmer keeps a few 
milk cows and sells milk most of the 
time. The Pet Milk plant, opened in 
sowling Green in 1927, done a 
great deal to stimulate the dairy indus- 
try. 


has 


This company has regular routes 
in various parts of the county; trucks 
travel these routes every day picking up 
milk cans at most of the farmhouses. 
The milk truck does not reach the re- 
mote districts that do not have relatively 
good roads, a distinct disadvantage to 
those communities; there dairying be- 
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comes insignificant, and some farmers 
do not produce a home supply of dairy 
products. The income from dairying 1s 
significant for the better parts of the 


region; for some farms the proceeds 





FIGURE 3. 


Jaling alfalfa in southern Warren 


County. Many farmers of the section own power 
presses and bale large quantities of hay every 
year. 


amount to a high percentage of the total 
farmincome. Tor the farms mapped in 
the Rich Pond section the average 1n- 
come from milk sales was $400 per farm 
in 1929. 


business as practiced in Warren County 


A good feature of the dairy 
isthe regularity of income. The weekly 
milk check is important to most farmers, 
especially in seasons when there are few 
or no other sources of income. 


BEEF CATTLE 


The beef cattle industry is of minor 
significance, though at times few farm- 
They do not 
practice beef cattle breeding; the rela- 


ers feed cattle for market. 


tively low acreage of pasture precludes 
that practice. Asa rule, they own but 
young stock which they feed from a few 
months to a year or more on alfalfa pas- 
ture, hay, and barley or corn. 


HORSES AND MULES 


More farmers work mules rather than 
horses but they use both in every com- 
munity. Some of the wealthier farm 
ers raise saddle horses; one farmer in 
this region devotes full attention to such 
business and in normal times his farm 
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yields Lor « profits. No race horses are 


raised in this section. 


LIVING STANDARDS 


If living standards be taken as an in- 
dex of civilization in this region, several 
factors suggest a culture much higher 
than that of the hilly northern part of 
the county. 


DWELLINGS 


Dwellings in this section are far 
above the average for southern agricul- 
tural districts. They reveal a consider- 
able variation in type, but practically 
every farm has a comfortable residence, 
frame, stone, or brick, in good repair 
and well furnished with modern conven- 
iences. ‘The average farm dwelling was 
valued at about $3,000 in 1930; this was 
six or seven times the value of the aver- 


age hill residence. 


FOOD 


Most people of this section provide 
themselves with a good supply of nour- 
ishing food. llome produced food is 
quite significant here as well as in the hill 
country. Most farmers produce their 
home supply of dairy, poultry, and meat 
products. But a higher buying power 
enables these people to purchase more of 
their food than do farmers in the hills, 
and the winter store of beans, potatoes, 
and similar food commodities becomes 
less important in the plains region. — In 
some instances the lower class of white 
tenants, and especially the negroes, re- 
sort to a rather coarse diet deficient in 
some foodessentials. But rarely do gen- 
eral health conditions reveal evidence of 
undernourishment. 


rHE AUTOMOBILE 


No longer a luxury, but a necessity, 
the automobile plays an important part 
In every 


community in this region. 


Practically every farm owner has one 
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or more. Most tenants and some wage 
workers own cars, although some have 
discarded them during the present de- 
pression. [*ords and Chevrolets domi 
nate, although, through the ingenuity of 
a prosperous dealer in Bowling Green, 
Dodges and Plymouths have recently be- 
come numerous 1n most communities. 
The majority of tenants and wage work- 
ers buy second-hand cars, usually paying 
part cash and the remainder in monthly 
or annual payments. ‘To these people, 
like many of the hill folk, the automo- 
bile is a handicap in many ways, requir 
ing most of their earnings for payments, 
gasoline, and upkeep. 


THE SCHOOL 
The rural schools of this part of 
\Warren County, on the whole, are bet- 
ter than those of the hill communities. 
Xasier access to a higher type of culture 
and more money for maintenance make 
teaching positions in the plains region 
more desirable, and attract a better type 
of teachers than do the more remote 
hill communities. Schools operate es- 
sentially on the same plan as do all rural 
schools of the county, opening in July 
and continuing six or seven months. 
Most schools are of the one-room type 
although a few, however, employ two 
teachers. 

A number of negro schools, all of the 
one teacher type and poorly equipped 
and provided for, serve the region. — II 
literacy is considerably higher among 
negroes than among white people, but 
most negroes of the county have the 
opportunity to acquire an eighth grade 
education. 

The plains region has several first 
class consolidated high schools located in 
the villages which serve as community 
centers; they offer to children of the 
rural districts most of the advantages 
they might gain from the city schools. 


These consolidated schools are built by 





(GEOGRAPHY 


voting bonds to be paid for by a special 
tax, distributed over a period of years. 
In some districts a special transporta 
tion tax finances the operation of school 
busses which carry students to and from 
school. ‘The consolidated school system 


serves this region quite remarkably. 


THE CHURCH 


The automobile has contributed much 
to a general decline in importance of the 
country church. Most church-attending 
people of the region attend in the vil 
lages or in Bowling Green, a more satis 
factory arrangement than attending the 
rural church where services are held only 
once a month by a pastor who presides 
over three or four churches at the same 


pba 
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FIGURE 4. 


County. 


Wheat harvest in southern Warren 
Level relief and large, orderly fields 
facilitate the use of machinery. 


time. Except in the more remote dis 
tricts where distance and bad roads make 
church attendance in the villages or 
towns difficult, the country church has 
Most of the Prot 
estant denominations found in the South 


are represented in this region; Meth 


lost its significance. 


odists and Baptists are most numerous 
with Presbyterians and [loliness prob 
ably coming nexi. 
COMMUNITY CENTERS 
rH VILLAGI 


\side from being a trade center and 


a market place for farm produce, the 


or $ fh 
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village serves as a social center for the 
community tributary to it. As stated 
before, the village school and church are 
very significant in giving the village its 
importance as acommunity center. The 
automobile and the good road system 
closely associated with it have a tendency 
to lessen the importance of the village. 
The drive to Bowling Green requires 
only a few minutes, while Nashville can 
be reached from any part of the region 
in two hours. <As these people turn 
more and more to the city for business 
and recreation, the village loses its im 
portance. 


THE COUNTRY STORE 


Like the village, the country store is 
much less important. than it was a few 
decades ago; it will continue to serve a 
good purpose, however, as a shopping 
place for groceries and other necessities 
and a market place for eggs and possibly 
some other farm produce. The most 
significant thing about the country store 
is ihe gasoline pump. No store 1s with 
out one; and for many stores it is the 


best reason for existence. ‘The impor 


tance of the country store increases with 





FiGURE 5.Negro tenant house in the Rich 
Pond section. The small box shack, in poor 
repair, is the characteristic Negro home through- 
out this section. 


the remoteness of the neighborhood and 
with the difficulty of transportation. In 
some remote districts in the southern 
and southeastern parts of the county it 
is still very valuable. 


~~ 


THe Furure 

This region stands in direct contrast 
with the hill country discussed earlier. 
\ rural civilization comparable to that 
of the Bluegrass or any other progres- 
sive section of the South, stands as a 
testimony to the high potentialities of 
the soil, the region's one great resource. 
The permanence of this culture, although 
imperiled by the present crisis, is practi- 
cally guaranteed because it is grounded 
on this resource which must always act 
as a barometer of civilization. The peo- 
ple are gradualiy adjusting themselves 
to the conditions wrought by the eco- 
face. It 
may require several years of economic 
planning and living to roll away the 
debts and again attain the level! reached 
1930. 


never again attain as high a level if 


nomic depression they now 
before The communities may 


luxuries and 
monetary accumulation, for the future 


measured in terms of 
may demand a much more economical 
and conservative program than prac- 
ticed heretofore. But the high ideals 
and aspirations of these people are per- 
manent characteristics sufficient to per- 
petuate a culture fully in keeping with 
the high potentialities of the region. 


CHE BROKEN SOUTHEASTERN 
BORDER 
In the southeastern part of Warren 
County the limestone plain gives way to 
a ‘“buhr rock” area of broken relief with 
those of the 
This 


soils much inferior to 


region northwestward. region, 
which is in the transition zone between 
the St. Louis limestone and the shales 
of Allen and Barren counties, is under- 
lain entirely by cherty and shaley lime 
stones ; and save for its dissection by sur- 
face erosion and solution features, has < 
physical resemblance to the limestone 
plain to the northwest. On the other 


hand, irregularity of surface and pov- 
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erty and low arability of soils render the 
landscape, in some localities, strikingly 
like that of the hill country discussed in 
rect If. 


which this region has in common with 


The multiplicity of factors 
the other two regions already discussed 
in detail makes an elaborate treatment 
of the area unnecessary at this time; 
however, certain characteristics distin- 
guish it enough to warrant separate con- 
sideration. In the 
which 


brief discussion 
follows, the author avoids un- 
necessary repetition of material that ap- 
plies equally well to the other two re- 
gions, and centers attention on those 





FIGURE 6. 
plain feed cattle for market; however, livestock 


A few farmers of the limestone 


breeding is not 
general. 


a specialty for the region in 


features that characterize this region 
and give it its individuality. 


‘TRANSITION FROM THE LIMESTONE 
PLAIN 


In some places a sharp line of contact 
separates the region from the limestone 
plain to the north; but for the most part 
Par- 
ticularly in the western part the flat to 
rolling surface characteristic of the solu- 


the two regions gradually merge. 


tion peneplain continues far beyond the 
limit of fertile limestone soil and large, 
well kept farms. The zone exemplifies 
both physical and cultural gradations be- 
tween the productive limestone plain and 
the dissected shaley region of low po- 
tentialities. Many farmers within this 
zone, prompted by a desire to measure 
up to their neighbors on much better 
farms to the north, have built expensive 


homes (Figure 9) and attempted living 
standards beyond the potentialities of 
their farms. Heavy debts and mort- 
gages have resulted in many instances ; 
in general farmers in this marginal zone 
are harder pressed financially than are 
those in the more remote communities to 
the southeast. 


4 


PHYSICAL FEATURES 


Barren River and the three branches 
of Drake’s Creek have reduced much of 
this upland area to a rugged section of 
narrow ravines, steep slopes, and nar- 
row, winding ridge-tops (Figure 1). 
In other places the upland continues as 
slightly interrupted limestone flats sev- 
eral square miles in extent. The slopes 
are badly eroded where deforested, but 
some of them still retain the original 
forest cover and their pristine soil. 
Parts of the level upland are timbered, 
but most of it was cleared at an early 
date and has been cropped continuously 
until the soil is badly depleted. 

Inadequate drainage due to an 1m- 
pervious subsoil and absence of surface 
streams characterize a few local areas, 
especially in the Matlock district (Tig- 
ure 1), where an area of considerable 
size is swampy during the rainy season. 
In rainy years water-logging seriously 
handicaps farming in this section, and 
much of the land does not dry out early 
enough in the spring to permit the grow- 
ing of cre ps. 

Kast of Barren River solution fea 
tures considerably mar the regularity of 
the upland surface. Sinks are larger 
and more numerous here than on the 
limestone plain. Most sink slopes are 
too steep for satisfactory cultivation 
and, therefore, remain in timber. Some 
of the larger sinks have relatively pro 


ductive floors which farmers utilize 
for growing tobacco and corn. Here 


again the upland soils are badly de- 


pleted through excessive cropping. 


rr TTY 


NE eT TT 


= eae TT 


I 


LAND ECONOMY OF WARREN CouNTY, KENTUCKY 2i5 


Erosion is far advanced on slopes that 
are not timbered and new clearings 
stand up only a short time under cul- 
tivation. 


THE UPLAND 


Because of level relief and relatively 
fertile, rock-free soil on the upland flats, 
these areas were first utilized by early 
settlers. Soils were fairly productive at 
first; but difficulty of clearing retarded 
the opening of new land for crops until 
continuous cropping of early clearings 
resulted in forced abandonment of many 
fields. In recent decades the ratio of 
cultivated land to total area has changed 
very little, as clearing has little if at all 
exceeded abandonment. Soil depletion 
is so far advanced on some areas that 
timber is very slow in_ recovering 
the land; some fields that have been 
abandoned 20 to 40 years have only 
a sparse cover of 
and brush, 


sassafras bushes 
abandoned 
slopes remain bare of vegetation and 
contribute freely of their infertile, red 
clay substance to flats and flood plains 
below. 


while many 


THE BOTTOM LANDS 


As a rule the bottom lands are supe- 
rior to the uplands, although much 
smaller in extent. In the immediate 
vicinities of the river and the creeks the 
water table is sufficiently high to aid 
crops in withstanding drought during 
early and middle summer; by late sum- 
mer, however, streams fall or dry up 
altogether, and the water table sinks be- 
low the reach of growing crops. Fig- 
ure 11 shows some of the best land of 
the Boyce community. As a rule the 
bottom farms are restricted to small ex- 
tent, and most farms include some up- 
land and slopes also. Some bottom 
fields lie below the level of flood water 
and, therefore, owe their origin and their 
renewed fertility to floods. The flood 


plains are of minor extent and do not 
figure materially in the agricultural pro- 
gram of the region. 


TIMBER 


Timber land holds a relatively high 
ratio to total area in some parts of the 
region, particularly in the dissected sec- 
tion west of Barren River. Here the 
steep slopes have never been cultivated ; 
considerable areas on the level divides 
are still in virgin or cut-over timber, 
while numerous abandoned fields are 
slowly regaining a bush and brush cover. 
All farmers use local timber for fire- 
wood and fence posts while some saw 
lumber for local construction uses; 
the old log house (Figure 13) and 
the rail fence suggest the early set- 
tlers’ even greater dependence upon local 
timber. 


CULTURAL DEVELOPMENT 


The region as a whole appears much 
like the hilly northern part of the county 
from a cultural viewpoint. Farms are 
small, of relatively poor quality, and in 
a general run-down condition. They 
support only one family each, and this 


usually only by great thrift. Land has 





Figure 7.—Pet Milk trucks returning from 


the daily run. This Bowling Green plant has 26 


established routes, serves six counties, and 
processes 70,000 pounds of milk daily. 


a value roughly one-third that of the 
best land on the limestone plain (Figure 
12), and farms average about $3,000 in 
value. The irregular layout of farms 
and roads resembles that of the hills, and 
the two regions suggest about equal de- 
grees of prosperity. 
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AGRICULTURE 
Agriculture approaches the subsist 
The ratio ot 
home consumed products to total farm 


ence type in this region. 


income is relatively high. Living stand- 


ards are relatively low and do not make 


heavy cash demands of the farm. To 
bacco is the leading cash crop; but no 
where in the region is either its acreage 


The 


farm has a small tobacco patch of from 


or its proceeds great. average 
one to three acres, usually the choice 
land of the farm. As in the hill country 
corn occupies the greatest acreage and 1s 
the most important crop; it fits well into 
the rotation program, which must pro 
vide for the land frequent rest from cul- 
tivation. Farm incomes are low, but 
the ratio of income to investment is rela 
tively high (ligures 12 and 14). Like 
the hill people to the north, farmers of 
this region have developed thrifty cus- 
toms largely because of the low poten 
tialities of the area. They have not 
borrowed heavily, hence per capita in- 
debtedness, in normal times, is not high; 
but as in most farming regions at present 
most people have some debts and many 
farms are mortgaged. On the whole, 
the opportunities for these people to re 
cover from the present depression are 
better than for the majority of the farm 
ers on the limestone plain. 


(OUTLOOK 


This region lies on the dissected mar 
gin of the limestone plain, but agricul- 
turally it forms no part. In keeping 
with the scant resources of the region, 
civic development and social standards 
indicate limited possibilities; and the 
agricultural society here developed is the 
natural product of a region with rela 
tively low agricultural potentialities. 
The region has little promise of signif- 
icant agricultural expansion and little 


prospect of ever rivaling the fertile lime- 





(GEOGRAPHY 


Farm 
ing must keep within the limits of poten 


stone plain as a farming region. 


tial production, both in seale and in 
method. Like the hill farmer these peo- 
ple are conservative in investments and 


expenditures; they must continue so by 

















ame 4 


FiGurE 8.—The rectangular field pattern and 


the high proportion of land in cultivation suggest 
a relief favorable for large scale machine agricul 
ture. 


living within their income, for inade 
quate securities will not allow them to 
make heavy debts. They must continue 
the practice of economy and thrift in the 
future, for their land 1s already taxed to 
its maximum. Although some farmers 
are striving to build up their soil, their 
results come only with considerable ef 
fort and expense; they cannot economi 
cally increase their production signifi 
cantly. As better roads extend into the 
various communities, enabling the milk 
truck to extend its sphere of service, 
farmers may turn to dairying with some 
prospect of success ; but, unless commod 
itv prices rise considerably higher in 
the future than we have a reason to ex 
pect, in no instance can the respective 
communities increase their income ma 
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terially. Their culture must remain in 


Status Guo 
/ 


BETWEEN THE PLAIN AND THE 
HILLS 
The foot-hill and escarpment zone 
lying between the Pennyroyal Plain and 





FIGURE 9. 
broken southeastern part of Warren County 
Citizens of the community state that this house 
is far beyond the potentialities of the farm on 
which it stands 


One of the best residences in the 


the sandstone hills in the northern part 
of Warren County forms a transition 
zone culturally as well as physically. 
Belonging to neither major region but 
possessing some of the qualities of each, 
the zone displays the blended character- 
istics of two contrasting cultural land 
scapes. The common ethnic stock char- 
acteristic of the entire Pennyroyal yields 
io physical limitations in much the same 
degree everywhere ; and in the foot-hill 
zone, although the opportunities of the 
nearby fertile limestone plain tempt 
farmers to practice beyond the limits set 
by the native wealth of their land, they 
must finally yield in a remarkable way 
to the physical restrictions of their en- 
vironment. 

\s outlined in Part I, the transition 
zone extends entirely across the county 
from east to west. With varying width 
it fringes the Pennyroyal Plain on the 
north where it consists of limestone 
ledges, knobs, highland spurs, and pied- 
mont slopes, leading upward, in most 
places over a steep escarpment, to an 
area of continuous sandstone ridges and 


table-lands. The somewhat irregular 
surface, pitted with solution depressions 
and interrupted by knolls and spurs, 1s 
mantled with a thin layer of soil and in 
places strewn with boulders. Low pro- 
ductivity of soil and a sparse cover of 
cedars and coarse grasses lend a poverty- 
stricken appearance to parts of the foot- 
hill zone. 

In the eastern part of the county the 
limestone plain extends almost to the 
immediate foot of the nearly vertical 
escarpment and the transition zone nar- 
rows toa width of only one or two miles. 
l‘arther west, however, the sheer escarp- 
ment breaks up into a wider zone of 
dovetailing valleys and ridges; isolated 
spurs, flat ledges, and solution features 
extend some distance beyond the escarp- 
ment proper, and the transition zone 
broadens to a width of several miles. 


\ TyprcaL Cross-SECTION 


No better picture of the varying phys- 
ical and economic conditions existing 
within Warren County is possible than 
that offered by a geographic cross-sec- 
tion from the limestone plain northward 
to the hill country. The area traversed 
by the road leading northward from the 
Dixie highway (Figure 1) to Sand Hill 
constitutes such a cross-section which 
lends itself admirably to study; here 
within a distance of about eight miles by 
road practically all types of territory 
found within the county follow each 
other in rapid succession; and from a 
single point of vision one may view in 
panoramic order all physical and cultural 
diversities of the county. 

\bout the road junction the Penny- 
royal limestone plain spreads in flat to 
undulating relief for a distance of sev- 
eral miles in all directions. <A section 
which belongs to the Bristow-Oakland- 
Smiths Grove area, a counterpart of the 
Rich Pond section discussed at length 
in Part Il, exemplifies optimum develop- 
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ment of true 
The fertile. 


Pennyroyal agriculture. 


reddish-brown limestone 
soil, as e xcellent as the county possesses, 
gives rise to large scale corn. grain, and 
tobacco farming. Favorable relief and 
absence of surface rock and timber re- 
duce waste land to a minimum, and the 
area utilized for farming purposes in 
normal years closely approaches totality. 


During the present period of low prices 


a considerable acreage on some farms 
lies idle and regains fertility under a 
legume cover. This was the case in 


1932 with the southernmost farm 


mapped (Figure 17). This farm is the 
best in the section (Figure 18), and the 
owner usually employs a considerable 
amount of labor ; but with no sale for his 
products he found it more economical to 
avoid labor costs by leaving the 


art of his farm fallow. 


major 
The rectangu 
fields and the 


1 
I 
lar lay-out of orderly 


arrangement Of substantial buildings 
(Iigures 16 and 18) and good roads re 
flect a rather large scale system of ma 
chine agriculture, and in general the 
country appears prosperous and progres 
sive. 

Along the gravel road, which contin 


ues northward in rectangular pattern, 
the landscape changes slowly toward the 


hills. 


fertile limestone plain disappear one by 


Features characteristic of the 





FIGURE 10. 
pleted this land that in 35 vears of aba 
Sassafras bushes. 


\bandoned field near Bovce 


ndonment 


Constant cropping 


miles 


one. Two 
fully 


from the highway, 
miles south of the 
fertile, 
soil grades into a soil similar in color but 
thinner and less fertile. The St. Gene 
vieve 


three escarp 


ment, the deep, reddish brown 


here the tinuhevivineg 
rock, is inferior to the St. | LOUIS as a soil 


limestone, 


basis, even where disintegration has con- 
tinued sufficiently to produce a relatively 
deep cover; in most pl ices bed rock is 
near the surface and outcrops are nu 


merous. The rock 


succession of 
benches, decreasing in age toward the 
hills, although imperceptible, 


leads to decre; asing soil fertility and in 


almost 


creasing’ coarseness and 


sparseness of 


vegetation. Protruding spurs of the 
upland here and there mar the otherwise 
smooth timber be- 


comes more abundant and the land use 


to rolling surface; 


ratio decreases with proximity to the, 


arms and roads 
but fields 
Over-cr« p 


rugged escarpment. 
continue in rectangular order, 

ssume a patchy pattern. 
ping has rendered many of the older 
abandoned 
and idle land comprises a relatively high 
total 


Soils here require 


ficlds non-productive, and 


percentage of the areca of some 
farms (igure 17) 
more than 
those of the south to maintain their fer 
lighter, as a rule, 


crops which thrive on the 


fertilizer and stricter care 


tility; yields are and 


better 


SOmle 


and poor care so completely de 
it has regained only a Sparse cover of weeds and 


sean 


ee ror 
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soils of the limestone plain do poorly 
here. Alfalfa, a good index of lime 
content and consequently soil quality, ap- 
pears last at the road turn one and one 
half miles south of Girkin store (ligure 
16); farther toward the hills the soil is 
too thin and weak to produce a satis- 
factory crop. [Farmers cultivate these 
weaker soils less frequently, thereby giv- 
ing them the maximum opportunity to 
recuperate from over-tillage. 

Within the foot-hill zone conditions 
suggest a much less progressive farming 
program than that on the fertile plain to 
the south. 
down and of low productive capacities. 


Many farms appear run 


farmers cultivate on a small scale; ma 
chinery becomes less important, cash 
crops smaller, and food crops more sig 
nificant. Corn is the most important 
crop, while hay, which affords Opportu 
nity for soil recuperation, occupies a 
considerable acreage. ‘The region has 
some dilapidated residences and barns; 
but on the whole, buildings are out of 


ict ke=1 


keeping with the quality of the farms, 
and suggest an attempt, on the part of 
some, to go beyond the power of their 
On the 


whole, however, homes are much less ex- 


farms in living expenses. 
pensive than those on the limestone 


plain, although they may represent a 


much higher percentage of the total farm 
value (Figure 19). 

The steep escarpment face forms an 
obstacle to transportation and hence a 
definite handicap to human use of the 
region. In some places the ascent is al- 
most vertical, but for the most part, a 
steep slope leads to the upland over a 
zone one-half mile to a mile in width. 
Roads wind up the slope (Figure 16), 
and under no condition do they maintain 
a smooth surface. [Evidence of human 
use 1s extremely rare except in the nar- 
row valley bottoms which penetrate into 
the upland. 
the area along the escarpment is in tim- 


A very high percentage of 


ber (Figure 17), and very little of it 
yields an income. ‘The few clearings, 
which are small, are confined to the flat 
ledges near the escarpment foot or to the 
penetrating valleys. Extreme rugged 
ness and soil poverty render the zone 
strictly submarginal. In the few homes 
located on the lower ledges or in the 


valleys live farmers who depend on fields 





lhe best farms in the broken southeastern part of Warren County lie in creek bottoms. 


located in the upland or in the foot-hill 
area below, for the major part of their 
income. lew holdings are confined to 
the escarpment proper, and none of these 
support a family. 

‘The sandy upland summit presents an 


entirely new aspect. The observer has 
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no doubt that the limestone plain, the 
foot-hills, and the escarpment remain 
behind, and a true upland hill country 
of sandy flats, steep-sided ravines, and 
gullied hillside farms take their place. 
The solid timber cover of the escarpment 
face gives way to an area of alternating 
timbered slopes and cleared upland flats 
(Figure 17). 

thin and sandy. 


very where the soil is 
The abandoned clear 
ing is common. The road assumes a 
winding course, conforming closely to 
the ridge tops, and farms and fields as 
sume an irregular, patchy pattern. 
Although one may stand on this up 
land summit and view the fertile Penny 
royal Plain, spreading in all its fertility 
and beauty only a few miles to the south. 
as Moses of old viewed the Promised 
Land, yet round about one spreads a 
scene which produces an impressive air 
of poverty imposed on the human ele 
ment by rugged relief, poor soils, and a 
general paucity of native resources, A 
general run-down aspect characterizes 
most farms; buildings are in poor repair, 
and income is low (Figure 20). and in 
several instances a single family requires 
Condi 
tions improve somewhat, however. to- 
ward the interior of the hill country 


two or three farms for support. 


Sinks and gorges become less significant, 
slopes less steep, and upland flats more 
extensive, permitting a higher percentage 
of utilized land, greater continuity of 
fields and farms, and a somewhat larger 
scale, more permanent type of farming. 

Thus, the transition from the fertile 
limestone plain to the hill country is not 
a normal one. At first, as one ap 
proaches the hills, it appears as though 
the two regions gradually merge. The 
foot-hill zone displays a gentle blending 
both of physical and cultural features: 
but the escarpment produces an abrupt 
break. The maximum ruggedness and 
the lowest productivity of the county 
prevails within this submarginal zone. 


Beyond the « scarpment the softened con 
tour and the consequent higher carrying 
capacity of the land give rise to the mar 
ginal or super-marginal farming country 
characteristic of the hill re eon. 
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FIGURE 12 \ relatively low per acre lar 

value suggests the low cart ing capacity of th 
southern border region.  ( ompare with Figure 


14 and with Figure 19, southern part. 


PROPERTY (OWNERSHIP \ND ARMING 


TENDENCIES 


Size of farm. varies considerably 


within the transition zone. A portion 
ot the area repres¢ nted I thi map | lig 
ure 16) belongs in this zone. and is 
fairly representative of the entire area 


| I r€ 


range from 20 acres to more than 200 


as regards farm sizes. farms 
acres; but there is no apparent relation 
of size to location or phy sical conditions 
The very large farm does not appeal 
except in the southern margin: here th 
practices of the limestone plain occasion 
ally carry over into the border zone and 
express themselves both in method and 


in scale of farming. The 60 to 80 acre 
farm is most common in this area, how 
ever, and those larger than the average, 
for the most part, include a considerable 
acreage of pasture or timber land. 
arms within this zone, perhaps, vary 


greatly in value as in size. \ few 
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FIGURE 13 
border region, still occupied Note the hand 
made boards on the rool 


\n old log house in the southern 


farms mapped compare favorably with 
those of the limestone plain and have a 
value of from $10,000 to $15,000 each. 
On the whole, farms within the transi 

tion belt are but slightly more valuable 
than those of the hill country; the aver 
age seventy-acre farm ranges in value 
between $2,000 and $3,000. The land 
valuation map (Figure 19) shows a de 

cided concentration of wealth in the 
southern portion which borders on the 
limestone plain. Incomes are relatively 
low for most farms (Figure 20), al 

though the ratio of income to farm value 
is slightly higher for the farms of poorer 
quality near the escarpment than for the 
better type farms in the southern mar 
ein, 

The transition zone resembles the hill 
country more than it does the limeston 
plain in so far as land valuation, scak 
and pattern of farming, and general cul 
tural development are concerned, al 


though many parts present physical 
landscapes strikingly like the plain in 


Much of the land 


in the foot-hills lies relatively well for 


general appearance. 


farming ; erosion is not especially active 
and drainage is everywhere good. — Soil 
poverty rather than ruggedness of relief 
restricts production in this part of the 
zone ; but immediately along the escarp 
ment both factors operate in rendering 
the land strictly submarginal. Farm- 
ing within the zone approaches the sub 


sistence type. Food crops have a sig 


nificance here similar in magnitude to 
that attained in the hill country. Farm 
ers place more emphasis on cash crops 
here than in the hills, largely because of 
better access to market. Most farmers 
grow some tobacco, and many of them 
sell milk. The milk route extends to 
the escarpment foot of a number of 
roads, and on the better highways it 
penetrates into the hills. Strawberries 
do especially well on the sandy ridge tops 
along the escarpment crest; the soil is 
peculiarly adapted to their culture. ex 
cellent air drainage precludes the proba 
bility of late spring frosts, and makes 
possible the production of early varieties 
having a distinet price advantage over 
those maturing later 1n the season. 
Many old homesteads in this area have 
not changed owners in perhaps two or 
three generations. As a rule they are 
considerably run down, with depleted 
fields and dilapidated buildings and 
fences. Occupants of these farms are 
of the hardy frontiersman type, self 
sufficing and content with a meager in 
come. Yet even here considerable land 


has exchanged ownership in_ recent 








years. A number of farmers have sold 
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FIGURE 14 lhe gross income derived from 


farms of this section is relatively high when 
compared with the value of the land. Compare 
with Figure 12. 
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their holdings and moved to town or to 
the better soils of the limestone plain. 
This is especially true of some whose 
farms were located 1n sections of oil pro 
duction. Some have purchased farms 
within the area, recently, with the hope 
of building them up, probably unaware 
of the difficulty of their task; some have 
built rather expensive homes and started 
an improvement program out of keeping 
with the potential returns on the invest- 


ment. A number of these farmers have 





FIGURE 15. 
acteristic of the transition zone. 


accumulated considerable debts and at 
present are handicapped by mortgages. 
(One 60-acre farm 
mapped (Figure 16) on which taxes for 
six years were delinquent, was sold in 


escarpment crest 


the spring of 1933 by county authori- 
ties. ) 

The percentage of farm tenancy runs 
rather high in this transition zone. As 
stated above, many farm owners live in 
town or elsewhere, and rent their farms 
from year to year. Many tenants be- 
come permanently attached to the land 
and fit well into the community. <A 
small percentage of tenants, however, 
are transients who never become per- 
manent citizens of their respective com- 
munities but drift here and there, mov 
ing every year or two; they usually own 
little or no property, tend a small acreage 
of corn and tobacco, and work part time 


Looking northward toward the hills. 
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for the owner. Some of the poorest, 
worst run-down farms of the area are 
rented to such tenants who do nothing 
to keep them in repair. Data for farm 
tenancy are not available, but apparently 
the ratio is somewhat higher for the 
transition zone than for the hill country 
or the limestone plain. 

A certain element of population with 
in this transition zone does not fit well 
into the environment of either the hills 


or the plains region. ‘This unadjusted 


Note the dovetailing ridges and valleys char 


element consists of farmers who were 
not satisfied to live in the more remote 
hill regions and practice the rigid econ- 
omy necessary there, and were not finan- 
cially able to purchase expensive homes 
on the limestone plain. They, there- 
fore, have purchased less expensive 
farms in the transition zone, 1n close 
proximity to the prosperous plain on 
which they aspire to live. Many of 
them have attempted to follow the stand- 
ards of the more fortunate plainsmen, 
and have built and equipped comfortable 
homes, bought expensive automobiles, 
and made other investments that are out 
of keeping with the potentialities of their 
farms. These farmers, in particular, 
have become involved in debts during 
the present depression, have mortgaged 
most of their property and many of them 
are losing their homes. 
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THE FUTURE 


The transition zone between the lime 
stone plain and the hill country of War- 
ren County must essentially remain, to a 
certain extent, a zone of fusion of the 
two contrasting regions. “Pwo physical 
factors, soil and relief, must continue to 
dominate the cultural development just 
as it does at present. The contrasting 
farm practices of hills and plain will 
continue to compete with each other in 
the foot-hill belt; but because of soil 
poverty here, the customs and standards 
followed in the hills must continue to 
hold precedence over the more extrava 
gant, large scale methods of the fertile 
plain if the culture continues without 
deterioration. The zone has pre Ibably 
already reached its maximum produc- 
tion; to increase its potentialities by im 
proving depleted soils would be both 
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FIGURE 16.—-Relief and soil quality account 


for the characteristic field and road patterns de 
picting the two contrasting regions here repre 
sented. 


costly and slow, for most of the land will 
not readily respond to treatment. This 
zone has little opportunity ever to sup- 
port a denser population than it has at 
present, although, for the most part, it 
can be expected to continue as a marginal 
belt in which agriculture must retain its 
subsistence characteristics. The escarp 
ment must continue always as a sub- 
marginal belt in so far as agriculture is 
concerned, for its possibilities are far 
below the requirements for high stand- 
ard American agriculture. Some of the 
depleted farms about its summit and 
near its foot must eventually pass out of 
use if their owners do not practice rigid 
economy ; this will broaden considerably 
the submarginal zone. <A slight rise in 
living standards may render still other 
land submarginal, for much of it is al- 
ready taxed to its limit and will not en- 
dure further drain. 


\ LOGICAL FORECAST 


With most Kentuckians, county loy- 
alty ranks a close second to national and 
state patriotism. The feeling of county 
unity is strong in all parts of the state, 
probably as a result of the unifying in 
tluence and significance of the county 
seat. In most cases the county seat is the 
only urban center of importance in the 
county, especially throughout the Penny- 
royal, where comparatively few other 
towns serve satisfactorily as trade cen- 
ters for local areas. The Pennyroyal 
county, which still is rural, converges 
wholly upon the county seat. The 
townsmen, therefore, are for the most 
part, kindred with the surrounding farm 
community. And whatever be the 
physical or ethnic makeup of that com- 
munity, there is still that feeling of kin- 
ship among citizens when they meet on 
common grounds at the county seat for 
political, trade, or social purposes. Al- 
though Warren County contains widely 
contrasting physical and cultural forms, 
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FIGURE 17.—-Note the significance of timber in 
the hills and along the escarpment front. 
these various types blend sufficiently to 
give a degree of unity to the county. 


Just as the county 


represents average 
physical and cultural conditions of the 
Pennyroyal, which is the physical region 
most representative of the state, so also 
does it typify that southern spirit which 
binds together peoples of common civic 
and social interests regardless of envi 
ronmental factors. 

Warren County to-day is the complex 
of development through nearly one and 
one-half centuries. Farm practices and 


cultural patterns have grown out of 
man’s experimental efforts best to fit 
himself into his natural setting. Thi 
present cultural landscape did not ap 
pear suddenly but, on the contrary, is th 
result of long-continued trial-and-error 
procedure. ‘The large scale agriculture 
of the fertile limestone plain is the out 
growth of the plantation system of slay 
conservative 


ery davs, while the more 


practices of the hill country have con 
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tinued in subsistence character since the 
The 


interplay of customs of both regions 


time of early pioneer settlement. 


within the transition zone has con 
tinued for decades with plantation as 
pirations surging forward 1n periods of 
plenty, and trends toward subsistence 
farming marking the eras of low pro 


ductivity. 


lfUTURE CHANGES NECESSARILY SLOW 


\ny material change in the landseapx 
and culture of Warren County must 
come slowly. The present culture will 
not yield readily to abrupt, sweeping 
alterations. The county must always 
remain rural and agricultural; there is 
little hope for other industrial develop 
ments. Although most of the farming 
people are open-minded, eager to adopt 
new methods that promise improve 
ment, they could not turn abruptly to 
other pursuits because of the close ad 
justment to their environment which 
they have already made. Their culture, 
which is more than a century old, is a 
reflection of their land, and is slow and 
hard to change. 

Corn will continue as the most im 
portant crop in dependence and acreage, 
while small grains and hay will probably 
continue their present relative signifi 
cance. The low pasture ratio precludes 
the possibility of any extensive livestock 
industry, although there probably will be 
a movement toward more corn and hogs 
when the price of food products again 
permit. 


Dairying promises to make 


progress inthe future. The importance 
of the industry already has attracted one 
large processing plant; in post-depres 
sion years further development of this 
processing industry may be expected, 
which in turn will stimulate greater in 
terests and lead to greater production of 
milk throughout the entire region. The 
success of the industry, however, must 


depend in part on road conditions ; many 


roe 
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of the more remote communities are in 
accessible to the nulk truck at present, 
and cannot hope to market fresh milk 
products until better roads serve them. 


Pobaeco will remain the chief cash 






, 


» 
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FIGURE 18.—-A well improved farmstead near 
Bristow lhe painted barns and the white 
washed fence are the | 


exception for this region 
crop because of the momentum it has 
gained from an early start, its nice adap 
tation to the region, and the market and 
processing businesses built up around it. 
Many changes have atfected the tobacco 
industry, and the future may bring 
more. ‘The recent successful efforts of 
the Agricultural Departments of the 
University of Kentucky and the State 
Teachers College at Bowling Green to 
promote scientific agriculture have been 
especially effective in tobacco culture. 
The superior Burley tobacco, which is 
much more profitable to farmers than 
are the dark varieties, has been intro- 
duced into this section with such suecess 
as to almost supplant other varieties. 
The movement may be but a step toward 
practices much better for the tobacco 
farmer. 


NEED FOR MORE CONSERVATIVE STAND 


ARDS ON THE LIMESTONE PLAIN 


\ fairly stable, productive agricul 
tural society is guaranteed the fertile 
limestone plain for the years to come. 
The culture is founded on the one fun 
damental resource, soil, highly produce 
tive and possessing excellent permanent 
qualities. Farmers may — repeatedly 
overstep the potentialities of their farms 
during 


Prosperous times and 


ack pt 


standards of living that will not endure 
in times of depression just as they did 
during the present decade. But there 
must always be readjustments; and the 
readjustments must come chiefly in liv- 
ing standards, for there 1s little oppor- 
tunity to increase production in an eco- 
nomical way. These people must come 
“down to earth” again and live within 
their income. ‘To do so may hurt the 
pride of some; but it is the only policy 
by which they can lift such debts as those 
of the present depression. The people 
are apparently meeting their problems 
judiciously and are beginning to sacri- 
fice desires in an effort to bring condi- 
tions back to normal. It 1s highly im- 
probable that they will allow culture to 
suffer any permanent deterioration, but 
will strive effectively to perpetuate a 
rural culture comparable to the best in 
the South. 
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FIGURE 19 \ striking concentration of agri 


cultural wealth in the southern part of this area 
harmonizes with the superior potentialities of the 
limestone plain 
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FUTURE LIVING STANDARDS AND LAND 
UTILIZATION IN THE HILLS 


Peopled with a hardy pioneer stock 


content to follow subsistence agricul- 
ture, the hill country probably will re 
main, as it long has been, a self-sufficing 
region, maintaining a culture of rela 
tively low living standards, but support 
ing its population with little indebtedness 
to outside groups. Many land econ- 
omists would condemn such territory 
as sub-marginal land, incapable of sup 
porting a population on fit standards. 
They might recommend that much of it 
be reforested, on the grounds of agri 
cultural non-productivity. But — the 
present period of depression proves the 
self-sufficing merit of such regions. 
\WWith financial conditions here much less 
depressed than in the better farming re 
gions of the county, the hill farmers will 
stem the tide of the present crisis and 
return to their normal status much more 
readily than will those of the limestone 
plain. 

The hill region faces one hazard—a 
code of living standards beyond the po 
tentialities of the region. The area is 
incapable of increasing its production 
very much ; most farms are taxed to their 
limit at present, and the rate at which 
new lands are added to the productive 
acreage is slightly if any above the rate 
of farm abandonment. People here 
must struggle to maintain their present 
standards. Anything that might in 
crease living costs very much would ren 
der many farms sub-marginal. The 
automobile has done a great deal during 
the last fifteen years toward increasing 
living costs, resulting in depleted bank 
accounts and the accumulation of debts. 
When better roads penetrate into the 
less accessible communities these, in 
turn, may suffer in a similar way even 
more than have those border neighbor 


hoods. The movement toward school 
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consolidation is sure to result in in 


creased cash demands of individual 


farms through its requirements for 
longer school terms, better clothing for 
children, means of transportation, and 
other expenses for which it may be re 
sponsible. There is much merit to the 


consolidated school; but there is a ques 





FIGURE 20 (Compare with Figure 19 \l 


though the income is low for most farms in this 
section, the ratio of income to farm values is 
higher for the hill farms than for the better farms 
n the southern margin. According to the Agri 
cultural Census of 1930, for the three northern 
farms mapped, the income in 1929 amounted to 
73 per cent of the total value of land and build 


ings. 


tion as to whether it 1s economically pos 
sible for the poverty-stricken hill com 
munity struggling for existence. , 

The question arises as to how the hill 
people will meet such a situation should 
it come to them. The more thrifty 
farmers with the better farms will not 
suffer materially ; but the less fortunate 
families on the average farms cannot 


stand the pressure of increased living 


——— 
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Will they find some other source 


of income that will enable them to keep 


costs. 


abreast of the times, or will they aban 
don their farms and seek a place where 
life is easier? The majority of these 
people will probably meet the situation 
of higher living costs by more careful 
and judicious use of their resources, and 
by a continued practice of rigid economy, 
thus maintaining whatever standards 
seem necessary; however, numbers of 
the poorer farms may pass into the sub 


marginal group. 


INTERDEPENDENCE OF MATOR REGIONS 


In many ways the hill country will re 
main tributary to, and dependent upon, 
the limestone plain. ‘The former region 


has no market, court, or cultural center, 


and no lines of communication with 
other regions ‘Theretore, the people 
must look to the Pennyroyal for towns 
and highways. Likewise the business 
of these towns will depend, to a marked 
extent, upon trade with the hill peopl 
Bowling Green will continue as the lead 
ing trade and cultural center of this part 
of Kentucky Its prominence as a to 
baeco market has long been established ; 
while the eves of Warren County as well 
as of all Western Kentucky are fixed 
upon its educational institutions, from 
whose halls radiate into the remote dis 
tricts of the county and the state, men 
and women trained in the various walks 
of life, prepared and eager to assume the 
responsibilities of directing the affairs 


of the Kentucky of to-morrow. 











PINEAPPLE INDUSTRY IN HAWAII 


John Wesley Coulter 


HE credit of producing from 80 
to 85 per cent of the world’s out- 
put of pineapples, a popular 
canned fruit, goes to the Territory of 
Hawaii, commonly known as the Ha- 
watian Islands, an archipelago of the 
United States far out in the Pacific. 
The large area well suited to the pr luc- 
tion of the crop constitutes the most im- 
portant factor associated with the carry- 


FIGURE 1. 


ing on of that industry in the islands. 
It has been stated that Hawaii is the 
pineapple’s paradise, for there it thrives 
best and attains that sweetness and lus 
ciousness of flavor not present in pine- 
apples grown in other lands. 

The pineapple (Ananas comosus ) be- 
longs to the same family (Bromeliaceae ) 
as the Spanish moss (7illandsia usne- 
oides), common on the coast of the 
United States in the Gulf of Mexico. It 


Areas cultivated for the production 


is something between a mesophyte and 
a zerophyte, adapted to climatic condi 
tions of great variation except those in 
In the Ha 
watian Islands it grows at sea level, at 


volving low temperatures. 


an altitude of 3,000 feet, in soils with 
much potash, in soils with little potash, 
in semi-arid areas without irrigation, 
and in areas with a rainfall of 60 inches. 


Pineapples grow best in light, well 





of pineapples in the Territory of Hawaii, 1930 


drained, loamy soils, and in this respect 


they are specially favored in Tlawaii. 
Red or chocolate-colored soils, neutral 
or slightly acid (plf 6.0-6.5), are pre 
ferred to those that are dark and strongly 
acid. The chemical content of some 
soils otherwise suited to their produc 
tion offered a problem that has been sue 
cessfully solved during the development 


of the industry. 


Nearly all the pineapples in the islands 
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are raised on plateau-like lands at eleva- 
tions between approximately 500 feet 
and 1,700 feet. On Oahu much of the 
crop is raised between 500 feet and 1,000 
On Molokai all the 
pineapple land lies above the 500-foot 


feet above sea level. 
contour. On Lanai pineapples are 
raised only between 1,000 feet and 1,700 
feet. 

EARLY History 

The history of the pineapple industry 
in the Hawatian Islands is an account of 
pioneers in a new field of agricultural 
endeavor, who brought the business to 
its present status largely by processes of 
trial and error. During the course of 
adjustment to the natural environment 
of the islands it has been necessary to 
find out by practice fertilizer require- 
ments, soil preferences, the reaction of 
the plant to rainfall, drainage, winds, 
and sunshine, all of which have to do 
with the agricultural aspects of the in- 
dustry. In addition, methods of han- 
dling the fruit in the canneries have been 
worked out, the length of time required 
to sterilize it, and the temperature that 
must be maintained in the cookers. 
Finally, the industry is one in which 
competing companies have been forced 
into a cooperative system. 

Doubt exists regarding the cireum- 
stances associated with the introduction 
of pineapples to the Hawanian Islands. 
Whalers probably introduced them in the 
beginning of the nineteenth century. A 
Spaniard, Don Marin, also—it 1s stated 

had a part in their coming and propa 
gation. The plants first imtroduced 
were allowed to grow as best they could, 
and gradually propagated themselves in 
favored localities where they throve in a 
half-wild condition. 

\bout 1880 a few white settlers in the 
islands thought that the fruit might be 
raised successfully and marketed at a 


profit. Accordingly they devoted some 


of their agricultural efforts to its pro- 
duction. About 1885 several varieties 
of pineapples were imported in order to 
ascertain those best adapted to the en- 
vironment. Among those introduced 
was Smooth Cayenne, which became 
the standard and the one now raised al- 


most exclusively 7 





FIGURE 2.—Suckers or slips from the stem of the 
plant or crowns from the tops of the fruits propa- 
gate new plants. Growers set them through the 
tarred paper mulch that prevents the growth of 
weeds, thereby eliminating the first year’s cultiva- 
tion. Each strip of paper furnishes a mulch for 
two rows of pineapple plants. (Courtesy Associ- 
ation of Hawaiian Pineapple Canners.) 


The first company of importance es- 
tablished for the production of pineap- 
ples organized in 1891. ‘The lands used 
were near Pearl Harbor. Other com 
panies sprang up shortly afterwards, 
some of which had lands near Pearl Har- 
bor and others 1n the exceptionally pro- 
pitious district of Wahiawa, about 
twenty miles northwest of Honolulu. 

During the early and middle nineties 
the industry was carried on with indif- 
ferent success. A high duty levied on 
fruits imported into the United States 
prevented the development of a profitable 
market there, and the high cost of trans- 
portation elsewhere and the likelihood of 
spoiling precluded serious attempts at 


their disposal in other countries. How- 
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ever, on the occasion of the annexation 
of the Hawaiian Islands to the United 
States, the business of raising pineapples 
receivedconsiderable impetus. Theduty, 
of course, no longer remained in force. 
It was anticipated that success would at- 
tend the efforts of those engaging in the 
industry. 


EXPANSION 


In 1900 enterprising pineapple farm- 
ers took up homesteads at Wahiawa. 
Among them was James Dole, a man to 
whose efforts and initiative the develop- 
ment of the industry is largely due. He 
recognized first the various factors mili- 
tating against canning the product, espe- 
cially the lack of uniformity in size and 
flavor. Dole realized in an effective way 
that if the industry was to be developed 
profitably on a large scale, it would have 
to be done on the basis of canning the 
fruit for wide distribution on the Ameri- 
can mainland. In 1901 he organized the 
Hawaiian Pineapple Company to pro- 
duce and ship fresh and canned pine- 
apples to the States. 
a small cannery at Wahiawa. 


In 1903 he erected 
In 1906 
the company abandoned the cannery 
at Wahiawa for a larger and _ better 
equipped plant at Iwilei in Honolulu. 
There labor was more easily available 
and facilities for shipping the product 
were immediately at hand. 

In 1907 provision had been made for 
the disposal of the entire crop of the 
Hawaiian Islands even before its matur- 
ity. The market seemed to be almost 
unlimited,—although some believed that 
there was a faint possibility of over- 
stocking it. 

About that time the disposal of a 
greatly increased output on the mainland 
of the United States did become a prob- 
lem, and the planters encountered their 
first serious situation brought about by 
overproduction. The problem, in large 
measure really a question of undercon- 


sumption on the part of the public, was 
solved most efficaciously by a vigorous 
advertising campaign carried on through 
the large national weeklies and by gro- 
cery-store window display. 

Near the end of the first decade of 
the twentieth century, the tendency of 
the industry was to double each year the 
output of the year preceding. Every- 
thing led to the supposition that that 
tendency could not fail to continue—the 
proportion, perhaps, increasing even 
more. 

Land apparently suitable for raising 
the fruit seemed plentiful. Scarcely any 
competition for the same land existed 
between pineapple planters and sugar 
cane planters. Some areas newly de- 
voted to pineapples were hitherto used 
for raising cattle. Thousands of acres 
were still available for 
the more profitable use of pineapple 
culture. 


of pasture 


About 1911, in another period of over- 
production, the market failed to absorb 
the output and the industry received a 
temporary setback. To relieve the situ- 
ation, members of canning companies 
together subscribed $75,000 for a great 
advertising campaign. ‘This resulted in 
a fast movement of goods from the 
warehouses and their absorption by 
newly cultivated markets. 

The second decade of the twentieth 
century was a period during which out- 
standing improvements in canning ma- 
chinery were made and mechanization 
of the industry proceeded very rapidly, 
both in factory and field—all of which 
progress increased the output. In 1912 
the number of cases of canned pine- 
apples first exceeded a million. 

Between 1911 and 1913 Henry Ginaca, 
employed by the Hawaiian Pineapple 
Company, evolved and perfected the 
“Ginaca” machine that peels the fruit 
and removes its core, preparatory to 


slicing and cooking. One Ginaca ma- 
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chine operated at high speed removes the 
outsides of pineapples, cuts off the tops 
and bottoms and cores the fruit at such 
a rate that it requires less than five min 
utes to prepare a ton of fruit for 
canning. 

In 1915 the market was again over- 
supplied. As a result of failure to dis- 
pose of their crops, many small Japanese 
growers and a good many white home- 
steaders became bankrupt. Large pro- 
ducers survived, and the experience 
served to put the industry on a more 


FIGURE 3. 
mulch distinctly mark those fields recently set out. 


conservative basis than it had been be- 
fore. 

‘Towards the end of the decade an ex- 
pansion took place into areas previously 
regarded as unsuited to the production 
of the crop. Experiments showed that 
pineapple plants could not assimilate 
iron through their roots if manganese, 
in considerable quantity, were present in 
the soil. Manganese soils were, there- 
A chem- 
ist in the local experiment station of the 
United States Department of Agricul- 
ture discovered that the plants could 
assimilate a solution of iron sulphate 
sprayed on the leaves. 


fore, ruled out of production. 


In 1918 growers 


generally made use of this spray treat- 
ment, and by such solution of the prob- 
lem production was made possible in the 
interdicted areas. 

As the industry developed and ex- 
panded, pineapple growers and canners 
realized that on the mainland a relation- 
ship existed between the demand for 
pineapples and the quantity of other 
fruits produced and canned in_ the 
United States, especially peaches. The 
market 


absorbed appre yximately the 


same amount or only a slightly greater 





Fields of pineapples, on the slopes and on the level plain. The strips of tarred paper 


amount of all fruit each successive year. 
If the consumption of one variety was 
stimulated, the market for others ex- 
perienced a corresponding decline. The 
increase in population, however, cre- 
ated a growing demand and insured a 
gradually expanding market that they 
hoped would be filled by pineapples 
alone. 

The post-war period of the Hawaiian 
pineapple industry saw further and 
The market was a 
seller’s market; the limit of ability to 


further expansion. 


pre luce the pr xluct limited its output. 
The enterprise then assumed sufficient 
importance to attract large investments. 
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THe Inpustry SINCE 1920 


During the third decade of the twen 
tieth century the discovery and use of 
“mulching paper” resulted in greatly im 
proved methods of cultivating the crop. 
In 1921 the first experiments with paper 
mulch were carried out on pineapple 
plantations. Three years later the mulch 
was in general use. The “tarred paper” 
inhibited the growth of weeds and elimi 
nated the necessity of the first year’s cul 
tivation between the lines of a bed. Its 
use created an enormous saving in field 
labor and a substantial reduction in the 
cost of production. 

In 1922 an experiment station was 
established at Wahiawa, and in 1924 a 
research association was organized un- 
der the direction of the University of 
Hawaii. Specialists in various lines of 
research carried on experiments in con- 
nection with the solution of problems 
arising in the field and in the canneries. 
They sought parasites for pests, analyzed 
soils, introduced pineapples from other 
countries and crossed them with local 
varieties in an effort to produce better 
strains. They carried on work in many 
directions to further the progress of the 
industry. 

Carefully planned advertising stimu 
lated the demand for the canned product. 
During one campaign cooperative ad 
vertising expended a quarter of a mil- 
lion dollars to acquaint the consuming 
public from the Pacific coast of the 
United States to the eastern seaboard, 
through the medium of periodicals and 
newspapers, with the merits of the 
delicacy. 

Although there was cooperation in 
research work and in advertising, keen 
competition existed for land to raise the 
fruit, and great rivalry arose in selling 
the canned product. 
in the Hawaiian Islands thirteen pine 
apple companies and eleven canneries. 


In 1928 there were 
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Sinee it remained a seller's market, com 
panies vied with each other in the area 
of land used, and the number of cases 
that could be canned and sold. Some 
companies had better sales organizations 
than others and, therefore, had an ad 
vantage in disposing of their product. 
As well as the companies who en 
gaged in the production of the fruit on 
pineapple plantations, many small farm 
ers also specialized in this branch of 
agriculture. They sold their product to 
the canneries of the companies with 
some of whom they had contracts for 
the delivery of their crops, or they 
cooperated in building and operating 
canneries of their own. Some farmed 
leased land, favorable for production, 
the rental of which soared to a height 
corresponding to the competition for the 
land. Others seratched the slopes of 


gvulches and the surface of other waste 





Summer harvest. 


FIGURI t. 
Trucks transport the fruit piled along the numer 
ous roads, to the cannery or to boats that carry 
it from islands that have no cannery to the 
canning factories on other islands. 


pineapple 


areas from which they had cleared the 
brush. There they planted pineapples, 
hoping to market their crops. 

‘or several years, about the middle of 
the third decade of the twentieth cen 
tury, the industry remained on a plateau 


of high production. Near the end of 
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FIGURE 5, 


The Ginaca machine, the mechan 
ical wonder of the pineapple cannery, that makes 
possible the large quantity of fruit handled. 
Courtesy Association of Hawaiian Pineapple 
Canners. 


that decade three circumstances made 
possible and were largely responsible for 
a huge increase. First, it was found 
that pineapples flourished in semi-arid 
areas; consequently, growers utilized 
thousands of acres of such land for that 
crop. Second, the farmers discovered 
and practised a multiple system of plant 
ing. The increased number of plants 
per acre, made possible under the new 
system, produced a larger yield than 
single planting. llowever, the average 
weight of the fruit was lower than that 
under former methods used. Third, ex- 
periments successfully solved a problem 
of wilt caused by infestation by mealy 
bugs. ‘Their presence was associated 
with the presence of ants. Sprays suc- 
cessfully combatted bugs that had gained 
entrance to the fields, and ant “fences” 
warded off the insects from some areas. 

The great expansion took place largely 
on the islands of Maui and Lanai. 
Growers invested about six million dol- 
lars in transforming most of the used 
portion of Lanai into a pineapple planta- 
tion. They instituted and developed a 
port at Kaumalapau on the southwest- 
ern side of the island on a small, exposed 
harbor. Large sums were spent on 


dredging, on the construction of a break- 


water, and on a concrete wharf. An 
asphalt macadam road with an average 
grade of six per cent extended from the 
port to the interior of the island. To 
keep the grade at the required level, 
fifty-two turns were made in the first 
four and a half miles. 

To accommodate the laborers the 
growers laid out a town eight miles from 
the port. That town, Lanai City, is to- 
day a model pineapple plantation settle- 
ment. Neat houses stand picturesquely 
among Norfolk Island pines and Cali- 
fornia cypresses. Laborers’ quarters of 
different sizes for families and single 
men all carry electricity and running 
water. A motion picture theater; ice, 
cold-storage and electric light plants; a 
hospital, bank, post office, stores ; a ma- 
chine shop, garages, warehouses, offices 
of the company, a church, a police force 
and fire department,—all constitute com- 
plete units within the town itself, built 
for the benefit of the laborers. 


CULTIVATION 

Methods of cultivation on Lanai are 
representative of those on other islands 
in the group. Planters thoroughly pre- 
pare the fields by repeated plowing and 
disking until they establish a deep, mel- 
low seed bed, leaving roads 300 feet 
apart in the fields. Thereupon they lay 
on the ground mulching paper, usually a 
36-inch asphalt-saturated paper, through 
which they set in rows crowns from the 
tops of the fruits, slips borne on the 
fruit stem, or shoots arising lower down 
on the main stalk of the plant. 

Planting usually takes place in the 
early fall, and produces the first yield the 
second summer, following a period of 
eighteen to twenty months of growth. 
Shoots spring from the main stalk of the 
plant, two of which are generally allowed 
toremain. ‘They produce fruits the fol- 
lowing summer. Thus the plant crop 
yields one fruit for harvest, and the 
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A second ratoon crop 
) after the first 
ratoon, or the fourth year after plant 


ratoon crop two. 
is harvested one year 
ing. During the growth of a crop a 


large amount of fertilizer, mainly 


nitrous, is applied to the soil. 


‘TRANSPORT AND CANNING 


‘Trucks loaded with four tiers of skips 
carry fruit harvested on Lanai to Kau 
malapau for shipment to the cannery. 
Great cranes lift at a time a truck load 
weighing about nine tons, into a barge, 
which, when full, is towed by a tug sixty 
miles to the port of Tlonolulu. There, 
reversing the process at MKaumalapau, 
cranes lift the skips to railway cars that 
transport them to the cannery. 

In the cannery the fruits, segregated 
according to size, pass through the spe 
shelling and coring ma 


cially made 


fete oe 


to wr tar and badly broker 
pe ee es ee) 
peed with shell extrachon 


Sliced Hawatian Pineapple SX Crushed Hawaiian Pineapple 


FiGurE 6.—-The uses and distribution of the 
parts of dissected pineapple fruit 
Association of Hawaiian Pineapple Cannet 


" CAN er. BROKEN 
QUALITY’ QUALITY’ SLICES’ 


Courtesy 


chines. Irom these, long belts convey 
them past women and girls who deftly 
cut any deep eyes that may not have 


‘The 


through a slicing ma 


been taken out by the machines. 


fruit then gor 


chine and is pac ed in Cans according to 


grade. Broken pieces, diverted on side 


tracks, are collected for canning a 


crushed or grated pineapple, to be used 
for pies and jams. Small, wooden trays 


in trucks carry the cans of the perfect 
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\uto 


matic machinery supplies each can with 


product to the syruping machines. 


the requisite amount of syrup and a con 
veyor then carries the cans to the steam 
cooker that sterilizes them before being 
capped. After passing through a sec 
ond cooking machine, the cans are set 


When cool, a 


machine applies a 


out in a cooling room. 
lacquering special 
preparation for the preservation of the 
tin. ‘They are then stacked in a ware 
house to await a shipping order, labelled, 
and finally sent for consumption to all 
parts of the world. 


ILABOR 


Growers recruit part of the labor for 
the production of pineapples in Hawai 
from the Philippine Islands, requiring 
a larger proportion during the summer 
harvest, June to September, than at other 
times of the year. Eighty-five per cent 
of the annual crop of pineapples ripen, 
are picked, sorted, delivered to the can 
neries, and canned at that time. ‘Those 
months constitute the “off-season” on 
sugar-cane plantations and both indus 
tries use in common a small proportion 
of the total labor supply necessary to 
carry them on. Labor for the canner 
ies, Operated at capacity only during the 
summer, 1s enlisted from housewives 
and daughters, school boys and school 
girls, who earn pin money and_ school 
expenses at that time. 

The months from lebruary to May 
constitute the slack season on pineapple 
plantations, and at the beginning of that 
period growers lay off many laborers. 
In years past, during those months, they 
have found employment on sugar-cane 
plantations, coffee farms, or in other 
fields of work, or have migrated to the 


mainland of the United States. 


PRODUCTION 


‘The establishment and development of 


the industry on Lanai and its expansion 
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on other islands resulted in an increase 
in production from 9,211,376 cases of 
canned fruit in 1929 to 12,672,296 cases 
in 1930. During the three decades from 
the beginning of the twentieth century, 
the acreage devoted to pineapples has 1n- 
creased from a few hundred to more 
than seventy-cight thousand. 

The yield amounted to about sixty 
tons each five-year cycle, the usual cycle 
for a plant crop of pineapples in the 
Hawaiian Islands. ‘That constitutes, at 
present, a representative yield. Pine 
apples from ratoon crops are smaller 
lor the 
three crops in each cycle the pre portion 
may run thirty, fifteen, fifteen. 


than those from plant crops. 


Some 
companies, however, take the largest 
yield from the first ratoon. 

It was stated in 1931 that the pine- 
apple industry had been developed to a 
point where it had virtually everything 
that a business of that magnitude could 
hope for. It had plenty of land; its can- 
neries wanted for nothing in the way of 
modern equipment ; it had utilized scien 
tific measures to produce the finest type 
of fruit remarkably free from pests and 
Methods of tilling the soil for 
that particular crop embodied the best 
agricultural practices. 

It was unfortunate that the huge in 


crease in production should have come 


disease. 


just at a time when the ability of the 
American public to buy was considerably 
lower than it had been a year previously. 
A great economic depression had reached 
the United States and business stagna 
tion prevailed. Furthermore, foreign 
markets for pineapples were substan 
tially curtailed. A tariff wall arose 
around Germany, and depreciation of 
the pound sterling caused a slump in 
sales in Great Britain. 
industry in the islands received a stag 
gering blow. As a result of the de 


creased market, millions of cases oft 


canned fruit remained unsold in the 


The pineapple 


warehouses, and thousands of acres of 
ripe fruit remained unharvested in the 
fields. 
leased for planting remained unculti- 
vated. 


Thousands of acres of land 


The great boom in the pineapple in- 
dustry had encouraged the officers of the 
largest company to expand their busi- 
ness to such a degree that, when the de- 
pression came with its unparalleled price 
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Figure 7. The pineapple pack expanded from 
1,893 cases in 1903 to over 12,726,291 in 1931, 
and subsequently dropped to the normal (?) pro 
duction of about 5,000,000 cases. 


declines, they experienced heavy operat- 
ing losses, their working capital was de- 
pleted and they accumulated large bank 
loans. The financial problems facing 
the company demanded complete reor- 
ganization. ‘Theassets were transferred 
to a new corporation that undertook the 
indebtedness and obligations of the ex- 
isting company. 

The depression convinced the pine- 
apple companies that they must co6per- 
ate in the output of their product so as 
to protect their own interests and those 
of their stockholders. Negotiations to 
stabilize the industry and secure joint 
operation, carried on during the sum- 
mer of 1932, culminated satisfactorily. 
Seven companies signed articles of in- 
corporation of the “Pineapple Producers 


(Cooperative Association, Ltd.”’ 


‘They 
entered into an agreement to (1) limit 
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production to the needs of the market, 
(2) sell the combined pack through a 
marketing committee, and (3) pool their 
advertising. 

They decided to restrict the output of 
1932 to less than 5,000,000 cases as com- 
pared with a total of 12,672,296 cases 
packed in 1931, and to restrict that for 
the crop year ending May 31, 1933, to 
5,295,851 cases. 


determination of the size of the 1933— 


They also agreed that 


1934 crop would depend on the carry- 
over of each grower in the cooperative 
system on May 31, 1933. 

Thousands of acres of land that grew 
pineapples before the depression, now lie 
fallow and will be replanted if, and when, 
the need arises. ‘They are areas where 
the natural environment is well suited to 
the production of the fruit. 
place enough good land available for 


Estimates 


pineapples in the Hawaiian Islands to 
yield a pack of 20,000,000 cases of 
canned pineapples a year. (A typical 
case of pineapples holds twenty-four 
cans, each of which contains about one 
and one-half pounds of fruit, and about 
one-half pound of syrup. ) 

Nation-wide advertising of canned 
pineapple, inaugurated through displays 
in popular magazines, trade journals, 
and newspapers, formed part of a com- 
prehensive educational program of the 
newly formed Pineapple Producers Co- 





The manager’s residence amidst 
the rolling fields of a pineapple plantation, Island 
of Inolokai. 


FIGURE 8. 


operative Association, Ltd. It involved 
a current appropriation of approxi 
mately $1,000,000 for advertising and 
sales promotion that stimulated the mar- 
ket to absorb the output planned for 
1932 and—it is hoped—that for 1933 
also. 

The pineapple codperative association 
does what government administrators in 
Washington hope all other primary in- 
dustries will be able to do in the near 
future. Its members have adopted a 
code of ethics and fair dealing, and es- 
tablished standards and definitions,—all 
this voluntarily and because it appeared 
to be the best thing to do in order to 
restore orderly production and distribu- 
tion of canned pineapples. 
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A GEOGRAPHICAL SURVEY FOR IOWA 


George T. Renner 


OR a number of years, geogra- 

phers have been advocating a new 

type of survey, one that would 
classify and map the major elements of 
the culture-physical landscape. So far, 
it has not been feasible to undertake 
such a project except in the form of 
local academic experiments. ‘There has, 
however, recently come into existence a 
statewide survey of this character in 
Iowa. Under the direction of Profes- 
sor G. B. MacDonald of Iowa State 
College, and under the leadership of 
Mr. E. D. Potter (superseded in March, 
1934, by Mr. L. [ 


the ninety-nine counties of the state are 


le. Hicks), seventy ot 


being studied and mapped, with the aid 
of Ilederal moneys. [rom a geogra- 
pher’s standpoint this survey, officially 
known as the “l*orest and Waste Land 
Survey for Iowa,” leaves much to be 
desired in the way of completeness. In 
the end, however, it should prove to 
be of considerable value, and will almost 
certainly equal in utility the somewhat 
similar British Land Utilization Sur- 
vey under the direction of Dr. L. Dud- 
ley Stamp of the London School of 
Ieconomics. 


MOTIVES FOR THE SURVEY 


Interestingly enough, the Iowa sur- 
vey has come into existence not through 
the efforts of geographers themselves, 
but through pressure from an entirely 
unexpected quarter. Tor several years 
a surfeit of agricultural production has 
retarded economic recovery, in the Uni- 
ted States. In seeking to overcome 
such a situation, the economic planners 
for the future have fully recognized the 
existence of an acute geonomic problem, 
the over-utilization of marginal land. 


It is, however, obviously impossible to 
curtail the present agricultural output 
unless there be a wholesale withdrawal 
of lands from ere p and livestock produc- 
tion. This survey should reveal what 
lands are so distinctly marginal as to 
warrant their use for silvicultural, besti- 
cultural, and recreational, rather than 
agricultural, purposes. 

Conservationists, forestry interests, 
Audubon societies, fish and game pro- 
tectionists, and many other agencies have 
doubtless played their part in helping to 
make this project possible, but the pres- 
ent social need to classify the land in 
geographical terms has unquestionably 
provided the major urge. 


A SAMPLE TOWNSHIP Map 


The accompanying plate represents a 
map of Township 79N.-Range 33W. in 
Guthrie County. This particular town- 
ship is presented for several reasons. 
It was one of the first to be completed ; 
it is unusually simple whereas many 
show highly intricate patterns ; and it re- 
veals particularly well some of the major 
points of the survey. 

Base maps, similar to that on which 
the accompanying plate is drawn, are 
provided the field workers. They map 
upon these, on a scale of two inches to 
the mile, the areas covered by timber, 
heavy brush, scattered brush, waste 
Like- 
wise, they map flowing springs, land 


grass, marshes, ponds and lakes. 


subject to overflow, eroded land, and 
Planted 
woodlots and evergreen shelterbelts 


miscellaneous waste lands. 
are carefully noted as regards loca- 
tion, species, and ownership, and_ all 
cover for wild game is also noted and 
evaluated. 
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lor each township, a recommenda 
tion is made as to the establishment of 
national forests, state forests, state 
monuments, game preserves and_ fish 
hatcheries. All badly eroded land is 
very carefully mapped, and measures 
necessary to check erosion are outlined. 
The top raphy of the land 1s deseribed 
by quarter sections, and the exact acre- 
age for afforestation and reforestation 
is designated. lor purposes of map- 
ping, geographical analysis, and statisti- 
cal computation, the township constitutes 
the working unit for the survey. As 
the field work is completed for each 
township, a summary is prepared some 
what as follows: 


THe TowNSHIP SUMMARY 


The accompanying township map, 
covering an area politically known as the 
Town of Bear Grove, is situated near 
the southwest corner of Guthrie County, 
lowa. It lies on the so-called “Iowa 
Watershed,” the western half draining 
to the Missouri River through Trouble- 
some Creek and its tributaries, and the 
eastern half to the Mississippi through 
Bear Grove and Seeley creeks. The 
surface is completely drained by fully 
formed dendritic stream patterns, so that 
not more than six acres of wet swales 
and pe mds exist. 


TOPOGRAPHY 


The divide follows a tortuous course 
from north to south across the township. 
Upon its summit an area of about seven 
square miles is in) geomorphic in- 
fancy, preserving undissected a rem- 
nant of the almost featureless peneplain 
of the Prairies, with its faint scars of 
the former ‘Tertiary drainage _ pat- 
tern. 

In the northeast, the basin of Seeley 
Creek is dissected to full maturity and 
hence, approximately six sections of 
land constitute 


rugged —hill-country. 
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The remainder of the township may be 
deseribed as gently to mie «lerately rolling 
upland transected by shallow creeks and 
swales. 


EROSION AND SOIL DESTRUCTION 


‘The physical relief of the area is not 
great and the stream gradients are gen- 
tle, hence the land is but moderately 
exposed to erosion. Man, however, is 
unduly hastening the destruction of the 
soil by his failure to care for grassland 
and by cultivating lands that lie in pre- 
Old settlers report 
that no gullies existed at the time of 
initial settlement in the 1870's. Al- 
ready after a mere fifty-odd years of 


carious locations. 


occupance, the American farmer in Bear 
Grove Township has destroyed ten acres 
of land per section (640 acres), even 
though the local topography is rather 
Since 


erosion on this type of land becomes cu- 


favorable for this part of Lowa. 


mulative, the next half century will here 
bring appalling soil destruction. 

Accordingly, an absolute minimum of 
1.886 acres have been recommended for 
reforestation and afforestation. ‘This 
means that from 50 to 55 acres of timber 
planting per section will be necessary to 
prevent future wholesale erosion in the 
township. 


riIMBER AREAS 


Timbered tracts are few and small 
outside of the basin of Seeley Creek. 
The township now carries 1,041 acres of 
timber, or +'4 per cent of the total area. 
In addition, open woodland covers ap- 
proximately 400 acres and brush about 
200 acres. If the woodland, brush, 
waste grassland, land subject to over- 
flow, eroded land, and land so steep as 
to invite erosion, be totalled, the result 
is 1,886 acres. This represents the 
minimum amount of land in the town- 
ship that should be classified as non- 
agricultural and planted to forest. 
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PLANTED TREES 


farmstead woodlots and 
shelterbelts counted. 
These are practically absent in the nine 
timbered sections in the east, but average 
four to the in the cleared or 
prairie three-fourths of the township. 
Soft maple, cottonwood, willow and box- 
elder the common woodlot 


species, whereas the better trees, hickory, 


Fifty-six 


fifty-four were 


section 


are more 
hard maple, ash and walnut are surpris- 
ingly neglected. Deciduous shelterbelts 
consist usually of willow or mulberry, 
whilst in evergreen plantings, Scots pine 
predominates, with red cedar and Nor- 
The 
older plantings frequently contain east- 
ern white pine. Many of the Scots 
pines have died, probably because of 
poor moisture conditions. 


Way spruce nearly as common. 


The white 
pines are almost universally infected 
with blister rust. Douglas fir where 
sheltered and Colorado blue spruce in 
windswept positions appear to thrive, 
but are not generally appreciated. 
WOODCUTTING 

The woodlots, together with the re- 
sidual areas of native timber, are being 
cut recklessly and with no thought of re- 
Many farmers report no 
purchases of coal or wood since the on- 
slaught of 


stocking. 


the present “depression.” 
Curiously enough, in the basin of Seeley 
Creek, there is actually some clearing of 
hill-land to prepare for the plow, still in 
progress. 

Although some land is cleared each 
winter, its value after clearing is almost 
negligible. This is perhaps a result of 
the human resources of the area rather 
than of any real land hunger. Most of 
the township was settled by Yankee stock 
intermingled with later German and 
Danish immigrants. The rough tim- 
bered lands of the basin of Seeley Creek, 
however, are occupied by quite a differ- 
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Their methods of 
farming, together with such surnames as 
Shilley, Cotes, Calley, Saxon, and Head- 
lee, bear witness that the first wave of 
settlers derived from Appalachia. 


ent class of people. 


A STATE FOREST 


It has been recommended that 1,886 
acres be planted in timber as soon as 
possible, simply as a conservation meas- 
ure. This is equivalent to 8.2 per cent 
of the total township area. Added to 
the 4.5 per cent already under timber, 
this means that the township should 





FIGURE 2. 
Mississippi- Missouri 
destroying native pasture. 
forty years old but is already some twenty-five 


A view near the summit of the 
Divide showing a_ gully 
The gully is less than 


feet deep and fifty feet wide. Erosion of this 
kind has resulted from denudation of the lower 
timbered slopes and over-pasturing of the upper 
prairie areas. 

"Aertr 6 a1 r l oe ‘ _ : 
carry a minimum of 12.7 per cent in 
timber. 

Aside from this, however, a consider- 
able area can never support good farm- 
ing. Sections 13 and 14, particularly, 
are as rugged as most of the southern 
Ozarks. Accordingly, it has been rec- 
ommended that sections 1, 11, 12, 13, 
14, 24, 25, half of section 2 and three- 
fourths of section 23 be set aside as 
state forest and planted solidly to timber. 


FISH AND GAME 


Timber, brush, woodland and waste 
grassland combined cover less than 1,700 
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acres of the total township area of 
23,040 acres. 
centrated in nine sections, wild game is 
not abundant 


Since this is mainly con- 


most of the area. 
Pheasants, quail, prairie fowl and ducks 
are rare; but rabbits and squirrel are 
fairly plentiful in most years. The 
township possesses only three small flow- 


over 


ing springs, two small swamps, and one 
tiny pond. 
and 


The sloughs have been tiled 
pastured or cultivated. 
quently, the creeks have so dwindled 
that they can no longer be regarded as 


Conse- 


fishing waters. 

It is important, therefore, that some 
of the eastern timbered sections be con- 
stituted as a game refuge to serve as a 
nucleus for dissemination through neigh- 
boring untimbered areas. 


STATISTICAL SUMMARY 


The data for Bear 
Township may be summarized as fol- 
lows: 


survey Grove 


Acres 
TO) WEN BION oo. eos ccinccaens eutan 23,040 
PE PNOEE aka ERS Owed Weare ound at atelare eared 1,041 
WOOGIE DEMO 5 6 estes cscuoes ‘ 394 
Pe DOWN 2543 ocas vin Gan Sehdowece una 148% 
SCRUEION DOUG osdi0sc ken iucdvesxcedcus 43 
oe | ee ee ee 37 
DENOG CO MORSE 6.66 cae Rewari ener utecees 6% 
Total non-agricultural area ................ 1,669 
Total arable and pasture piensa wtite conan 21,371 
ty COOON THUD navi deessdeawe wn eames 350 
Area recommended for timber planting ..... 1,886 


VALUE OF THE MAP AND DATA 


In the words of the director of the 
survey, ‘“The data thus secured will be 
of value to the Iowa State Board of 
Conservation, the State Fish and Game 
Commission, as well as other agencies. 
The information should serve at least in 
part, as a basis for the acquisition of 
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state park or state forest areas, national 
forest purchase units, fish and game 
refuges, etc.’ To this might be added, 
that it will serve as a basis for the with- 
drawal of marginal lands in any com- 
prehensive scheme for the control of 
agricultural production in the future. 

It may be surprising to many that a 
township such as Bear Grove, which 
possesses a moderate topography, is rec- 
ommended to carry 12.7 per cent of its 
area in forest. If this be true of a typi- 
cally prairie unit it is to be expected that 
many originally timbered townships will 
be recommended as needing 50 per cent 
or more of their area in forest. For 
those who have regarded Iowa, not as a 
producer of forest, but as predominantly 
arable, this necessitates considerable re- 
arrangement of thought. 

It unquestionably indicates that the 
American farmer has far exceeded the 
safe limits of agricultural expansion un- 
der the existing technique of adjustment 
to natural environment. An Iowa in the 
future with 15 to 20 per cent or more 
of its area in forests is neither an ab- 
surdity nor an impossibility. Moreover, 
if this be true of what is perhaps the 
prime agricultural state of the nation, 
one is led to conjecture as to the situ- 
ation in other less agriculturally favored 
States. 

It might be suggested that such a mod- 
ification in land utilization by no means 
presupposes a contraction of American 
agriculture. Rather it would represent 
an orderly transition to a future wherein 
a rational system of geographic economy 
will supplant the present era of trial and 
error in matters of human ecology. 











PINE WOODS REGION OF SOUTHEASTERN TEXAS 
William T. Chambers 


NLAND from the coastal prairie of 
Texas and adjacent to the Louisi- 
ana boundary is an extensive cut- 

over woodland and forest region of 
which small areas are cleared and im- 
This is the Pine 
Woods Region of southeastern Texas. 


proved for farming. 


When American pioneers began to oc- 
cupy this area it was clothed with a dense 
primeval forest. Almost pure stands of 
pine covered the uplands and_ slopes, 
while belts of deciduous forest extended 
along the valleys of rivers and their trib- 
utaries. ‘To-day, except in a few locali- 
ties, the original forest is gone; and 
there are vast expanses of cut-over land, 
most of it in various stages of reforesta- 
tion, interspersed with bodies of agri- 
cultural land. 

Some of the largest sawmills have 
ceased operation due to exhaustion of 
their forest reserves, and the holdings of 
most mills now running will probably 
fail during the next decade. Cotton and 
corn are raised in the clearings and truck 
crops are of considerable importance, 
but there are vast expanses of ‘“‘wild”’ 
land, much of it still unfenced. After 
the timber is cut away the land is held 
chiefly by lumber or investment compa- 
nies while a new forest develops and the 
search for mineral resources continues. 
These lands constitute a “free range” 
for the livestock of farmers; and, al- 
though recurrent fires and continuous 
grazing check the process of reforesta- 
tion, much land is again growing timber. 

The landscape of the Pine Woods Re- 
gion is rather varied. 
northern 


In general the 
! : : 

section has an undulating 
stream dissected surface while in the 


south there are vast, essentially level 


Some land is 
still clothed with virgin timber; and 


areas called ‘“‘tlatwoods.”’ 


large areas, recently cut-over, are fire 
swept, dotted with charred decaying 
stumps, and with slender isolated pines. 
Klsewhere other 
agents have killed the pines, and scrub 


recurrent fire and 


oak jungles or grasslands exist where 
essentially pure stands of pine once 


stood. Other areas, chiefly in the north- 





FIGURE 1, 
eastern Texas and the principal cities of Lufkin, 


The Pine Woods Region of south 


Huntsville, and Jasper. Its proximity to the 
Gulf has considerably influenced the exploitation 
of its timber resources, and this location may 
have a greater significance in the future. 


ern and western sections, were cut over 
some fifteen or more years ago and are 
now woodlands having open to dense 
stands of timber. In the vicinity of 
cities and towns and, locally along high- 
ways, agriculture is firmly established. 
Here the forest has been destroyed and 
there are fields of cotton and corn, 
patches of truck, farmsteads, and towns. 
The largest centers have some paved 


streets, automatic traffic signals, street 
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lights, blocks of retail stores, and other 
tokens of urbanity; while places of sec- 
ondary rank boast a city square, county 
courthouse, municipal water and sewage 
system, and such utilities as electricity, 
gas, railroad, and bus line services. 

On the east the regional boundary is 
purely arbitrary, but elsewhere it ap- 
proximately follows lines of physical 
and cultural transition. Characteristic 
Pine Woods country extends eastward 
from Sabine river into Louisiana, but 
this study is concerned only with terri- 
tory in the state of Texas. The north- 
ern boundary is largely fixed by soil 
characteristics. It roughly coincides 
with the contact between the gray col- 
ored, fine sandy soils of the Pine Woods 
Region and the more fertile ‘“redland” 
district in the central eastern part of the 
state. ‘The western boundary is prob- 
ably fixed by climatic conditions. It 
tends to follow the forty-inch rainfall 
line and is a zone of transition between 
land to the east on which great numbers 
of young pines survive the summer 
drought and that to the west which 
supports a post-oak forest vegetation. 
Southward the Pine Woods Region ex- 
tends to the almost flat coastal prairie 
with its heavy, dark colored, poorly 
drained soil and characteristic coarse 
grass vegetation. 

Subdivision of the region is feasible 
but there is much similarity of cultural 
and physical conditions. Thus, a gen- 
erally level southern section might be 
separated from the undulating land to 
the north, or the region might be divided 
into areas originally dominated by the 
longleaf, shortleaf, and loblolly pine, re- 
spectively. An effort might be made to 
separate hardwood forest on the long 
winding strips of alluvium and in the 
“Big Thicket” on the south from the 
pine growing uplands, or relatively 
slight variations in soil might serve as 
a basis for subdivision. 
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Yet the essential geographic unity of 
the region is inescapable. Everywhere 
gray colored, fine sandy soils abound, 
which are generally sour and deficient in 
essential plant foods. Pine trees grow 
throughout the region, even in river val- 
leys and the Big Thicket ; their presence 
made possible the one great industrial 
development the region has experienced, 
and the utilization of pine trees prom- 
ises to remain important for many years 
to come. Everywhere farming is re- 
stricted by such disadvantages as poor 
sandy soils, heavy leaching rains 1n late 
winter and spring that often delay plant- 
ing, and hot dry weather in summer and 
autumn which sometimes damages even 
such drought resisting crops as cotton 
and peanuts. Moreover, the cities and 
towns have a characteristic set of prob- 
lems including the maintenance of busi- 
ness activity when a local sawmill “‘cuts 
out” the stimulation of agricultural de- 
velopment in the face of discouraging 
handicaps, and the reforestation of un- 
productive cut-over lands about them. 


GEOGRAPHIC SUCCESSION 


When first explored by white men this 
region was inhabited by Indian tribes 
who subsisted by hunting and fishing to- 
gether with some cultivation of corn, 
While the re- 


gion was held by Spain some settlements 


melons, and other crops. 


were made and European goods were 
After Mexico 
gained her independence American pio- 


introduced by traders. 


neers began to occupy the region with 
the encouragement of the Mexican gov- 
ernment. They expelled the Indians, 
introduced negro slaves, cleared land, 
and built log cabins. Their frontier 
farming communities produced food 
and clothing, and boasted such local in- 
dustries as grist-mills, cotton gins, and 
sawmills—often driven by small water 
powers. The population, though low, 


joined with that of other regions to win 
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FIGURE 2. 
output of this plant is about 125,000 board-feet of virgin longleaf and shortleaf yellow pine lumber. 
The St. Louis and Southwestern Railway separates the mill-town on the left from the manufacturing 


plant on the right. 


Airplane view of the Angelina County Lumber Co. plant at Keltys, Texas. 


The sawmill lies beside the log-pond in the central background. 
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The daily 


Dry-kiln and 


cooling shed are between the sawmill and the planing mill, which is near the center of the picture and 


has a string of railway cars on its industry siding. 
foreground are used for storing lumber and have lumber stacks about them. 


County Lumber Company.) 


Texas’ independence from Mexico and 
annexation to United States. 

The Civil War and Reconstruction 
were violent shocks to these pioneer com- 
munities, but economic life changed little 
until railroads extended through the re- 
gion and large steam sawmills began to 
exploit its timber. Thereafter lumber 
shipped to distant markets augmented 
the regional income, mill-towns devel- 
oped about the saw-mills, providing lo- 
cal markets for farm produce, and rail- 
way services greatly facilitated cotton 
marketing. This era of prosperity and 
growth culminated during the period of 
high prices engendered by the World 
War. Now price levels have fallen, 
the virgin timber resource is failing, 
and the population is struggling with 
baffling problems of readjustment, at- 
tempting to regain economic stability. 


ForeEST INDUSTRIES 


For years forest industries have led 
in the production of commercial staples. 


The large sheds in the central right and right 
(Courtesy of Angelina 


Almost all of the large sawmills in 
Texas, as well as many small ones, are 
located in this area. The lumber pro- 
duced, chiefly Southern yellow pine, is 
marketed throughout Texas and in other 
states, while shipments are made from 
the neighboring ports of Galveston, 
Houston, Beaumont, and Port Arthur. 
Also, turpentine and rosin are produced ; 
and car loads of poles, piling, and rail- 
way ties are marketed. Although wages 
have averaged rather low at the turpen- 
tine camp, the logging front, and the 
sawmill, such works have bulked very 
large in the regional payroll, and during 
recent decades the cash income of the 
population has come chiefly from these 
sources. 

The exploitation of forest resources 
in southeastern Texas has been, for the 
There 
were twenty-six large sawmills in this 
region in 1930, so distributed that each 
of the thirteen counties located wholly or 
largely within it had one or more apiece. 


most part, a large scale industry. 





PINE Woops REGION OF 


Each of these mills held thousands of 
acres of land, in cases more than a hun- 
dred thousand, including both cut-over 
and forested areas. The combined daily 
capacity of these mills was then esti- 
mated at 3,537,000 board feet, and they 
produced the great bulk of the state’s 
total lumber output estimated at 1,100,- 
000,000 board feet for that year. Some 
of these large mills were operating 
turpentine camps, most of them had 
railroads connecting the mill with the 
logging front and with trunk lines pro- 
viding outlets to market, and probably 
each one had its own mill-town. 

A turpentine camp is usually operated 
by companies that are cutting virgin 
longleaf pine because that tree, especially 
when large, yields resin much more 
abundantly than shortleaf or loblolly. 
Ilowever, in some cases young longleaf 
timber is worked. If bushes and other 
undergrowth that retard collection of 
resin are present, they are cut from the 
forest ; and a turpentine “‘still”’ is erected 
beside a railroad at a place convenient to 
the forest and to a source of water for 
use in cooling the coils of the condenser. 
Some small dwellings are erected to 
house workers’ families, and negro la- 
borers called ‘“‘chippers”’ tap the trees by 
cutting ‘‘streaks” in them and attaching 
galvanized iron aprons and cups to catch 
the sticky resin which oozes from the 
wounds. Fresh streaks are cut in each 
tree about once a week during spring 
and summer to keep the resin flowing 
freely. At intervals of ten to fourteen 
days the trees are visited by “dippers” 
It is 
then hauled by wagon or truck to the 
distillery. 


who collect the resin in barrels. 


Here it is boiled in a large 
container, 
from time to time. 


copper water being added 

Vapors rise from 
the hot liquid and pass into a coil where 
they are condensed; and the turpentine, 
being lighter than water, rises to the sur- 


face and is drained away. It is stored 


SOUTHEASTERN TEXAS 305 


in barrels, metal drums, or tank cars for 
transportation to market. The hot resi- 
due is strained to remove chips, pine 
other 

poured into barrels to cool. 
the brittle, 
known as rosin. 


straw (leaves), and trash, and 

It forms 
amber colored substance 
The work at a turpentine camp varies 


much from season to season. The chip- 
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FiGurE 3.—Hard-surfaced state highway in an 
area where young timber is growing. South of 
Jasper, Texas. 


ping of trees, the dipping of resin, and 
the manufacture of turpentine and rosin 
commence early in April at the outset 
of the growing season, and continue un- 
til September. After the “bleeding” of 
trees is discontinued workers scrape gum 
from the chipped faces, and rake pine 
straw, chips, bark, and spilled gum away 
from the trees. This material is burned 
on damp, calm winter days when there 
Then 
new aprons are fixed on the trees and 


is no danger of fire spreading. 


cups are hung in preparation for another 
season's activity. 

When a longleaf pine forest has been 
turpentined two or three years it usually 
becomes a center of logging operations. 
If the pine is of the shortleaf and loblolly 
varieties, the logging camp is the first 
stage in its industrial utilization. A 
spur from the logging railroad is ex- 
tended into the area and, if the timber 
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holding is large, some small wooden 
houses are built or brought in on flat- 
cars. Workerscalled*‘flatheads”’ occupy 
these simple residences, and begin to fell 
the saw-timber along the railway track. 
The long straight trunks are cut into 
logs that are dragged to the track by a 
“skidder” or by draft-animals. 

The skidder moves along the logging 
railroad. It is a steam engine with two 
large drums to which cables are attached. 
The hook at the end of a cable is fastened 
to a log and, as the drum of the machine 
revolves, it is ‘‘skidded”’ into position be- 
side the track. The moving logs crash 
against small trees left by the workmen. 
Thus, the skidder destroys young timber 
by uprooting and bruising it, and is also 
reputed to be a killer of men and mules, 
for they may be crushed by a swerving 
log or slain by a flying cable or iron 
hook. In fact the machine is so destruc- 
tive that some companies have discontin- 
ued its use. The logs are placed upon 
cars by another steam engine called a 
“loader,” and transported by train to the 
null, which may be thirty or forty miles 
Small mills 


must be nearer their timber reserves and 


from the logging front. 


generally depend upon workmen, mules, 
wagons, and trucks to bring a supply of 
logs. 

The sawmill is the principal center of 
the lumbering industry. Here lumber is 
manufactured, stored, and loaded 
shipment to market. 


for 
The company rail- 
road leads to the sawmill, and both it 
and the logging front operate to supply 
the mill with 
The resident labor force is much larger 


essential raw material. 
than that at a turpentine camp or log- 
ging front. The office of the mill super- 
intendent and the work of important 
Stability 
is given by the heavy capital investment 


salaried employees are here. 


at a large mill so that construction of 


all sorts is of more permanent type. 


Hence, companies extend their railroads 
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to bring timber from distant places 
rather than change the location of the 
mill. 

The site of a large sawmill includes 
twenty or thirty acres. It comprises 
large low buildings with steel smoke- 
stacks, rows of lumber stacks, a log pond, 
a huge steel burner which consumes 
waste wood, and some railway tracks. 
Some mills, just outside the incorporated 
limits of the larger towns, secure the 
advantages of superior transportation 
services and contact with the local mar- 
ket without 
Others have convenient locations with 


payment of city taxes. 
respect to large bodies of timber and 
such local transportation routes as rail- 
way and highway. 

Logging trains come to a halt beside 
the mill-pond, and roll the logs into its 
water which gives protection from in- 
sect attack, tends to prevent decay, facili- 
tates the labor of directing them into the 
Work- 


“pilots,” guide the floating logs to 


mill, and makes sawing easier. 
ers, 
a chain conveyor that pulls them up an 
inclined trough into the mill. There 
they are rolled upon carriages and moved 
against band-saws that rip them into 
slabs. Automatic conveyors move the 
slabs to machines which dress their edges 
Then 
the lumber is sorted into various sizes, 


and cut them to standard lengths. 


stacked upon cars, and run into the kiln 
where it is thoroughly dried. Lumber 
may be marketed without further proc- 
essing, but most of it passes through 
planing machines before shipment. If 
there is no immediate demand for the 
product it is stored in warehouses or 
stacked in the yard to await sale. 

Some land adjoining the sawmill site 
is occupied by the mill-town, a com- 
munity that houses company employees. 
These places vary in size and appearance 
but possess several distinctive character- 
istics. All the inhabitants depend upon 


the company payroll for subsistence. 
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The village belongs to the sawmill com- 
pany, frequently even the public school, 
church, and railway being properties of 
that concern. All buildings are made of 
lumber, but since the sawmill does not 
manufacture shingles various sorts of 
used. A small 
group of residences, larger and more 


roofing material are 
substantial than the others, houses the 
lamilies of the 
white laborers occupy a much larger 


higher paid employees. 
area. Here are many small dwellings 
of a single pattern, and if painted they 


are all done in the same color. The 


o 
a 

i 

i 
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(A) Cut-over and fire-swept land in the almost level southern part (Flatwoods) of the 


FIGURE 4. 
Pine Woods Region. 
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tones resound on work days when it is 
time to arise, when men should start to 
the mill, when work begins, and when it 
is time to quit both at noon and at the 
close of day. 

Since very few sawmill companies 
have an effective reforestation program, 
the time comes when the timber supply 
fails and the plant must shut down. As 
the forest reserve approaches exhaus- 
tion, fire breaks out in some cases and 
the mill burns to the ground. Then the 
company collects its fire insurance, sal- 
vages the equipment that survives the 





A herd of goats is visible in the central background. 


(B) Young longleaf pines on cut-over land near Pineland, a mill-town in the rolling northern 


section of the Pine Woods Region. 


houses are ranged in closely spaced rows 
parallel to sandy streets in which chil- 
dren may play. Another neighborhood, 
set somewhat apart and characterized by 
inferior housing, is inhabited by negroes. 
Electricity, water and fire-wood are sup- 
plied by the sawmill; and there is a com- 
munity doctor and a company store or 
The extends his 
services to the families of employees, 


commissary. doctor 
who pay medical fees to the company of 
about $1.25 a month; this constitutes his 
salary. The commissary dominates local 
retail trade because it is the only store 
in the town and employees are expected 
The saw- 
mill whistle is an important organizing 


shrill 


to purchase supplies there. 


agency in the community. Its 


conflagration, and sells the remnant of 
its stumpage to another firm. In other 
The mill operates 
until all its land is cut over and second 


cases there is no fire. 


growth timber of saw-log size has been 
utilized. Then the plant shuts down, 
employees are laid off, machinery and 
other equipment is moved to another site 
or sold for whatever it will bring, and 
the people scatter in quest of other em- 
ployment. 

The passing of a large sawmill is a 
community and sectional tragedy. The 
company necessarily absorbs heavy losses 
of “fixed” capital invested in buildings, 
machinery, railroad, and other equip- 
ment that cannot be diverted to another 


use. Every family in the community is 
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thrown out of economic adjustment. 
Wage earners and salaried men seek em- 
ployment in other sawmills, and failing 
this they must enter other occupations. 
Local institutions such as the church 
and school decline rapidly. Usually the 
community does not secure another eco- 
nomic base and undergoes complete dis- 
integration. As families move away 
houses become vacant. They may be 
purchased for as little as five dollars each 
by persons who wreck them to secure 
these old 
dwellings are abandoned to burn in some 


lumber. Failing this fate 
woods fire or to slowly tumble down 
with decay. Thus, communities of five 
hundred or a thousand inhabitants dis- 
appear from the face of the earth—the 
homes, churches, schools, and stores per- 
ish, government is blighted by tremen- 
dous decrease in value of taxable prop- 
erty, and farmers in the district see the 
local market for produce wither away. 


THE CutT-oveR LAND 


The Pine Woods Region has a diffi- 
cult cut-over land problem. Tracts of 
virgin forest are valued chiefly for their 
timber. When this is removed the land 
is neglected, and tends to begin a cycle 
of deterioration which results in unpro- 
ductivity. At the outset cut-over land 
is strewn with a tangle of branches and 
tree tops and dotted with thousands of 
dying stumps. 
der pines that survive the falling timber 


Some isolated and slen- 


and logging operations rise above this 
forest wreckage. Grasses and weeds 
spring up amid sprouts and a multitude 
of tiny pine seedlings. Then, during the 
dry weather of late summer and autumn 
or after frost kills the grasses and weeds 
in winter, fire sweeps over the land, 
burning the forest litter, charring the 
stumps that dot the landscape, consum- 
ing the dry grass, and killing most of 
the young pines. Destruction of the 


forest litter reduces the intensity of sub- 


sequent fires, but their recurrence greatly 
retards the process of reforestation. 

In many places, particularly in the 
longleaf forest section, a dense stand 





FIGURE 5, 
This is an area of dense, tangled vegetation on 
flat, poorly drained land along the southern bor 
der of the region. It is an excellent hunting 
ground where squirrels, deer, turkey, bobcats, 
wolves, and some bear are found. 


Roadside view in the Big Thicket. 


of scrub-oak tends to develop after the 
pine is cut away. While virgin timber 
stands other vegetation makes very little 
growth, but there are tiny oaks that usu- 
ally attain one or two feet in height. 
These plants are damaged little by fire, 
for when the tops are burned new sprouts 
grow fromthe roots. Accordingly when 
the mature timber is removed, scrub 
oaks at once begin to occupy the land; 
and, although incapable of attaining 
commercial size, they form a dense jun- 
gle that prevents the growth of valuable 
species. 
Razorback hogs, locally known as 
pine-woods-rooters, are enemies of long- 
leaf pine. Thousands of them range in 
the woodlands of southeastern Texas. 
They devour pine seeds as readily as 
acorns, and when other feeds are scarce 
these long snouted animals feed upon 
the roots of longleaf pines. They de- 
stroy even fairly large saplings by at- 
tacking their roots, and, when numerous, 
these hogs make it impossible for long- 
leaf pine to reestablish itself on cut-over 


land. ‘Therefore, large areas formerly 
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dominated by this variety are being in- 
vaded by shortleaf pine which is not mo- 
lested by hogs. l*ortunately the razor- 
back is declining in the “piney woods” 
region. The total number of hogs in 
counties within the region decreased 
from 228,984 in 1920 to 175,980 in 
1930. 


range declined even more because there 


And probably the number on the 


is an increasing tendency among farm- 
ers to improve the grade of their hogs, 
and this involves, among other things, 
less exposure of animals on the range. 
Thus, recurring fire, the growth of 
scrub-oak jungles, and the half-wild 
hogs that range on the cut-over land 
The land- 
owning companies desire the growth of 
new timber, but usually they are unwill- 


tend to prevent reforestation. 


ing to spend money building fences or 
otherwise protecting the young trees. 
Consequently the growth of timber lags, 
the cut-over land appears to be neglected, 
unoccupied, and non-productive, and 
farmers brand their cattle, make “ear- 
marks” on their hogs, and turn them, to- 
gether with goats, out to range. These 
animals graze the grass, feed upon mast, 
and browse bushes and small trees. 
They are scrubs because high grade live 
stock could not endure the hardships 
involved in making a living on this 
woodland range, but since the cost of 
production is exceedingly small these 
animals are profitable. l‘armers, there- 
fore, cherish the right to use this free 
range and seek to increase its pastoral 
value, while landowners are chiefly in 
terested in the growth of new timber and 
in making “wildcat” tests for oil. 

These divergent interests lead to eco- 
Many 


farmers believe that occasional woods 


nomic and_ political conflict. 
fires are of substantial benefit to them. 
They insist that a grass fire just before 
the rains of winter removes dead vege- 
tation and paves the way for growth of 
winter grasses. Such fires kill vast 
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numbers of young pines and damage 
trees of all sorts, but the farmer holds 
that there are too many trees anyway and 
knows that their destruction releases ad- 
ditional land for use as pasture. It is 
claimed that fires kill many of the ticks 
that give cattle fever and that they re- 
duce the number of snakes and mosqui- 
toes. Also, fire often destroys wooden 
fence posts so that the wire falls down, 
and land that has been fenced against 
livestock is added to the open range. All 
these considerations help convince rural 
people that occasional woods fires are 
beneficial. 

On the other hand the Texas Forest 
Service, the East Texas Chamber of 
Commerce, and some other agencies in- 
sist that fire reduces the carrying power 
of the range as well as the growth of 
timber. ‘They show that it tends to de- 


ane 
Pa. 


- 


FIGURE 6.—-Cattle on woodland range in the 
northwestern part of the Pine Woods Region. 
Prevalence of deciduous trees denotes the alluvial 
character of the land. Spanish moss hangs from 
branches of the gum tree in the right foreground. 


stroy the most nutritive grasses while 
doing little damage to coarse unpalatable 
ones. Since fire tends to burn organic 
matter from the top layer of soil and 
consumes great quantities of material 
which would become humus, it reduces 
soil fertility and thus retards the growth 
of all sorts of vegetation. It is argued 
that if woods fires effectively destroy the 
Texas fever tick and the mosquito, both 
the cattle tick fever and malaria would 
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FIGURE 7. 
Pine Woods Region. 
roof and the chimney made of sticks plastered 
with mud in which grass or moss has been mixed. 
There are a few neatly painted modern homes in 
rural areas, and of course, the cities and towns 
have some attractive residences. 


Characteristic old farmhouse in the 
Notice the rived board 


be vanquished in the piney woods sec- 
tion. The farmer is reminded that by 
keeping livestock in pastures, controlling 
its breeding, and properly feeding it he 
could raise animals that would bring 
more attractive prices on the market and 
yield better foods for the family. It is 
also pointed out that continued failure to 
reforest the land will result in the de- 
struction of forest industries and the at- 
tendant loss of local markets for farm 
produce. ‘These facts are slowly gain- 
ing credence among the people, but they 
emphatically refuse to vote county “stock 
laws” which require people to keep their 
livestock confined, and continue to use 
unfenced cut-over land as free range. 
State legislation forbids the cutting of 
fences around the property of others, 
and makes it unlawful to start fires on 
their land. These laws have limited 
value because in most cases it is impossi- 
ble to find the guilty person or to secure 
The situa- 
tion is complicated by the fact that many 
fires are lighted accidentally by hunters, 
fishermen, tourists, and others. 


conviction if he is caught. 


These 
conditions discourage the building of 
fences by large landowners so that their 
properties constitute a free range for the 
livestock of others, while recurring fire 


and continuous grazing tend to prevent 
reforestation. 

The Texas Forest Service endeavors 
to protect land from fire 
throughout the Pine Woods Region. 
forest Patrolmen are employed during 
periods when the fire hazard is great. 
Ordinarily this is during late winter and 
spring when dead grass and fallen pine- 


cut-over 


straw present considerable danger, and 
from the middle of August until Decem- 
ber when the weather is very dry. Pa- 
trolmen are mounted or have automo- 
biles, and carry fire fighting equipment. 
They survey their respective districts in 
order to detect and extinguish such fires 
as occur, and to help enforce state laws. 
During periods of wet weather when 
there is little danger of fire, Patrolmen 
make talks in schools, discuss forestry 
problems with residents, and distribute 
appropriate literature. “This educational 
work is'very important because almos* 
all fires are caused by man, and they can 
never be controlled without the earnest 
cooperation of the inhabitants. The as- 
sistance of the traveling public is sought 
by signs posted along highways urging 
people to “Put Out Camp Fires” and 
to “PREVENT BURNING THE Woops.” 
\Whenever landowners in an area con- 
taining 100,000 or more acres agree to 
bear half of the cost involved, an inten- 
sive fire protection unit is organized. 
unds supplied by State and Federal 
governments match those contributed by 
property owners. A tower is 
erected at a commanding position so 


steel 


located that a lookout man at its top can 
quickly detect the outbreak of fire almost 
anywhere within the protection unit. If 
there are areas not readily viewed from 
the tower, a smoke chaser is stationed in 
This 


official views his environs from a cab 


each of them during dry weather. 


constructed high up in a tall pine tree. 
He has telephone connection with the 
man in the steel tower, and is charged 
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with the detection and suppression of 
fires which occur in his vicinity. Men 
who live in different parts of the pro- 
tected area are selected to serve as forest 
guards. ‘They are responsible for fire 
control in their respective localities, and 
have telephone connection with the tower 
so that they may be summoned quickly 
for service. Other persons connected 
with the unit organization may be called 
out for emergency work. 

In response to fire prevention and the 
decreasing number of woods hogs, cut- 
over lands are now developing stands of 
young timber. In fact, much land was 
reforested before systematic fire protec- 
tion was undertaken. ‘This is particu- 
larly true of the shortleaf and loblolly 
sections because these varieties are not 
attacked by hogs, and the Southern pines 
have considerable ability to survive fire. 
Hlowever, fires retard their 
growth and kill so many trees that sys- 


greatly 


tematic protection has improved the situ- 
ation everywhere. Best results are ob- 
tained on land within the intensive fire 
protection units, but the less costly patrol 
A few 
scattered trees ordinarily survivé log- 


system has also proved its value. 


ging operations, and their winged seeds 


FIGURE 8. 


the forest is revealed by rived board roofs and fences, log smokehouse, pile of fire-wood, and forest 
background. The crop is peanuts, early in their growing season. 


Rustic farmstead near Conroe, in the southwestern part of the region. 
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are distributed over intervening spaces 
by wind. Hence, seedlings come up, and 
if protected, they develop rapidly due to 
the long growing seasons of this sub- 
tropical land. Large areas already have 
a forest cover, and land on which young 
trees were left standing has been logged 
a second or even a third time already. 
It seems that the great bulk of this land 
will continue growing timber, thus re- 
newing and perpetuating the essentially 
forest character of the region. 


AGRICULTURE 


Although relatively little of the land 
is cultivated, agriculture is an important 
industry in the Pine Woods Region. In 
fact, when the timber is gone and saw- 
mills have closed, farming becomes the 
chief occupation of the people. About 
one-fifth of all the land is included in 
farms, but only a twelfth of it is listed 
as crop land, and the harvested acreage 
amounted to less than one-sixteenth of 
the total in 1929. 
land on farms than crop land, but much 
of it has such open stands of timber that 
it is used for pasture. 


There is more wood- 


Several factors have combined to re- 
tard the growth of agriculture. De- 





Contact with 
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struction of primeval forest to make 
room for the farm was sufficiently diffi- 
cult to retard early settlement, and much 
labor is required to remove the stumps, 
chunks of wood, and sprouts that encum- 
ber cut-over lands. The presence of 
heavy pine timber also led to the acquisi- 
tion of large tracts by saw-mill compa- 
nies, thus making it difficult for farmers 
to gain access to land. In many cases 
cut-over areas are not for sale. Some 
companies offer to sell land to farmers, 
but they usually ask higher prices than 
people are disposed to pay, and desire to 
reserve the mineral rights so that leases 
may be sold to petroleum interests and, 
if oil or other valuable deposits are ever 
discovered, 
come. 


royalties will yield an in- 
This tends to discourage the pur- 
chase of land for agricultural develop- 
ment. 

In general the soils are light in color 
and texture and tend to be rather unpro- 
ductive. There are bodies of redland 
near the northern boundary and some 
blackland in the southwest, but almost 
everywhere vast areas having gray col- 
ored, fine sandy loams exist that are 
deficient in humus and available plant 
foods. In many places this sandy soil is 
deep, extending down to sandstone bed- 
rock ; elsewhere it is underlain at vary- 
ing depths by yellow or reddish subsoil, 
often mottled with gray, which contains 
both sand and clay. Staple crops do not 
thrive on these soils, and consequently 
they have attracted relatively few farm- 


ers. Their successful utilization is con-. 


tingent upon the practice of soil building 
methods of farming and the use of com- 
mercial fertilizers. 

The climate of the Pine Woods Re- 
gion is well suited to agriculture. There 
is a long warm to hot frostless season 
that usually extends from March until 
December. This eight- or nine-month 
growing period is highly advantageous, 
particularly since the precipitation, aver- 


aging 40 to 50 inches annually, is rather 
evenly distributed through the year. 
Cool, moist spring weather favors the 
production of various vegetables at that 
season ; while other crops such as cotton, 
peanuts, and sweet potatoes, which may 
not be planted until the soil is thoroughly 
warm, thrive in the long, hot summer 
and are harvested before the first frost 
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FIGURE 9.—Av erage monthly relation between 
amount of precipitation and rate of evaporation 


at Nacogdoches. This graph shows why the 
summer is dry although rainfall is rather well dis- 
tributed through the year. The precipitation 
curve is based on a 20-year record, while that for 
evaporation is based on an 18-year record. 


of winter. Also, cold-enduring grasses 
for pasture and vegetables planted 
autumn grow even during winter when 
occasional frosts and freezes are inter- 
spersed with cool, moist, sunny weather. 
These unusual advantages are in part 
offset by high temperatures and a 
marked deficiency of soil moisture dur- 
ing the summer and autumn. Records 
show that there is normally from 10 to 
15 inches of precipitation in the former 
season and some 8 to 10 inches in the 
latter. However, during June, July, 
August, and September the rate of evap- 





, 
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oration, much increased by high temper- 
atures, is notably greater than that of 
precipitation. Therefore, the soil be- 
comes dry, grasses cease growing so that 
upland pastures become brown and bare, 
most vegetables wither and die, while 
immature corn “‘fires” and is unable to 
produce grain. Such crops as cotton, 
peanuts, and blackeyed peas (also water- 
melons and sweet potatoes to some 
extent) thrive under these trying condi- 
tions of heat and drought, making con- 
tinuous agricultural production possible. 

As in many other sections of the 
South, cotton is the staple money crop 
of farmers. The acreage planted to it 
more than doubled during the decade be- 
tween 1919 and 1929, and amounts to 
about half of the total cultivated area. 
Yet in recent years production has aver- 
aged only about 7 bales per square mile, 
while the corresponding figure for 
Rockwall County in the Blackland 
Prairie is 136 and that for Nueces 
County, which includes Corpus Christi, 
is 142. Thus, although cotton is an im- 
portant crop in the Pine Woods Region, 
the production per unit of area is small 
compared with that in the best cotton 
growing sections. 

The infertility of the land and its 
forest condition largely account for the 
small volume of cotton production. 
Thoroughly leached sandy soils check 
the growth of the plants and reduce their 
fruiting power so that average yields are 
low. The crop responds well to com- 
mercial fertilizer, but its use is apt to be 
unprofitable when the staple brings low 
prices. Productivity may be increased 
by plowing under legumes or other 
crops, and applications of barnyard ma- 
nure are helpful. However, manure is 
scarce since most livestock are kept on 
the range, and the many tenant farmers 
are little interested in maintaining soil 
fertility. Then, of course, the small 
cultivated acreage and the presence of 
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vast woodland areas reduce cotton pro- 
duction far below that of sections where 
most of the land is cultivated. 

Corn, the chief supply crop, occupies 
about half as much land as cotton, but 
adverse natural conditions reduce the 
average yield to less than 10 bushels per 
acre. Poor, sour land hinders growth 
and causes plants to have a pale green 
color in contrast to the rich dark green 
of corn growing in fertile soil. Also 
hot, dry summer weather often begins 
in June or July while the plants are de- 
veloping grain, and drought at this 
period seriously reduces productivity. 
Farmers respond to these conditions 
by growing quick maturing varieties 
planted in thin stands, and by alter- 
nating rows of corn with a leguminous 
crop. Thus, rows of corn are often five 
or six feet apart, and plants stand at 
intervals of two or three feet in the row. 
Peas or peanuts may occupy intervening 
spaces, producing forage and helping 
maintain soil fertility. In such open 
stands each corn plant has several square 
feet of land from which to obtain mois- 
ture and plant food, and the grain yield 
equals or exceeds that obtained by closer 
spacing. 

A grain sorghum, /egari, is now dis- 
placing corn to some extent. Its ability 
to wait for rain and then resume de- 
velopment makes it more dependable 
than corn. Also, good yields may be 
obtained by planting late after the corn 
crop has failed. Hegari produces both 
grain and forage; but it depletes soil 
fertility, the stubble is hard to kill, and 
unlike corn, the grain is not used as a 
breadstuff. Since the production of 
adequate feed crops is an acute farm 
problem in southeastern Texas, hegari 
promises to increase in popularity, and 
doubtless some other drought resisting 
forage crops will be introduced. 

Several sorts of field peas are prized 
as food and feed crops in the Pine 
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Woods Region. Different varieties are 
known as blackeyed, crowder, cream, 
and speckled peas. As _ stated above 
these crops are often planted in alternate 
rows with corn. Many small fields 
(patches) are also devoted to their cul- 
ture. They are well adapted to local 





FiGcure 10. 
with peas. 
a few miles north of Livingston, Texas, in the 
central portion of the Pine Woods Region. 


A good crop of corn intermingled 
This photograph was taken July 4, 


conditions, being able to thrive on the 
poorest land and to endure dry, hot 
weather. Since they are legumes their 
growth adds nitrogen to the soil. Peas 
are picked green for use as a fresh or 
canned vegetable, and when mature they 
are shelled and stored as a staple food. 
The vines may be plowed into the soil 
to increase its humus content, they may 
be grazed in the field by livestock, or 
cured and stored for use as hay. 

In recent years tomatoes have become 
an important cash crop on many farms. 
They are grown in the spring when 
prices are usually high enough to enable 
their shipment to northern markets. 
The plants wither and die in the drought 
and heat of summer. Since the earliest 
shipments command the highest prices, 
every effort is made to hasten the de- 
velopment of tomatoes. The plants are 
started in hotbeds early in January. 
Later they are transferred to cold- 
frames, and, when it seems that danger 


of killing frost is about past, the tomato 
plants are set in the field. Rapid 
growth is stimulated by liberal applica- 
tions of fertilizer, and development of 
the first two or three clusters of fruit is 
hastened by pruning out branches and 
top growth. The tomatoes are picked 
just before they begin to turn pink. 
Buyers discard the culls, pack the good 
ones in crates, and ship them to market 
in car-lots, usually without refrigera- 
tion. Farmers who bring tomatoes to 
market early make large profits, but 
glutted markets depress prices when 
shipments become heavy, and one’s crop 
may be destroyed by a spell of freezing 
weather while the plants are in the cold- 
frame or after they have been set in the 
field. 

Peanuts, sweet potatoes, and water- 
melons are also staple vegetable crops. 
They thrive in the sandy soil and re- 
quire rather hot, dry weather for suc- 
cessful growth. If vast quantities of 
these products could be sold satisfacto- 
rily, the agricultural development of this 
region would be assured. However, 
the capacity of accessible markets is 
limited, and sweet potatoes and water- 
melons are too bulky and perishable to 
become major commercial crops. The 
Spanish peanut is grown almost ex- 
clusively because it stands drought bet- 
ter than the jumbo variety. Its vines 
make good hay or may be plowed under 
to improve the soil. Quantities of pea- 
nuts are used as food or marketed, but 
most of them are consumed by hogs and 
other livestock. Sweet potatoes are an 
important foodstuff, and when properly 
stored will keep through the winter and 
spring. They are superior to peanuts 
as a feed for cattle and hogs, but cultiva- 
tion and harvesting are laborious proc- 
Watermelons are a rather im- 
portant commercial product. 


esses. 
They are 
retailed at farm houses along highways 
and sold in all local markets. Melons 
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are also hauled by truck to Houston, 
Galveston, Beaumont, and Port Arthur, 
and shipped in car-lots to more distant 
cities. 

Many other vegetables are grown on 
a small scale in the Pine Woods Region. 
Home gardens flourish during the cool 
moist weather of spring, producing spin- 
ach, cabbage, English peas, Irish pota- 
toes, lettuce, squash, green beans, and 
other vegetables. These crops fail dur- 
ing summer when production is largely 
limited to peas, okra, sweet potatoes, and 
watermelons. But after rain comes in 
autumn leaf vegetables such as cabbage, 
turnip greens, spinach, and mustard are 
planted for winter use, and some farm- 
ers produce fall crops of tomatoes and 
Irish potatoes. 

Successful farming in the Pine 
Woods Region requires considerable in- 
telligence and a sincere effort to make 
one’s living at home. Such _ highly 
competitive and painstaking industries 
as growing early tomatoes or water- 
melons for distant markets can never 
without the 
knowledge and industry. 


succeed application of 

It is difficult 
to protect such crops from ‘“‘cold waves” 
that come in spring, and to stimulate 
their growth so that shipments may be 
early. Since the annual cash income is 
almost sure to be small, operating and 
living costs must be kept down. This 
can be accomplished by growing vege- 
tables for table use in season, by canning 
and storing foodstuffs, and by produc- 
ing enough feed for the horses, mules, 
and milk cows. Such a program liber- 
ates the income for paying taxes, se- 
curing services, and purchasing supplies 
that cannot be produced on the farm. 
Whether the automobile should have a 
place in the program is doubtful, and 
there is certainly no room for power 
machinery, which is unsuited for the in- 
tensive cultivation of small fields. It is 
noteworthy that “‘live at home” methods 
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FIGURE 11.—Watermelons at harvest time in 


southeastern Texas. This farmer stretches 
string over his melon patch to keep crows away. 


of farming have enabled the people of 
this section to weather the world eco- 
nomic depression with much less suffer- 
ing than that experienced in areas that 
specialize highly in the production of 
commercial staples. 


LIvESTOCK INDUSTRIES 


In the Pine Woods Region livestock 
industries are based chiefly upon the use 
of unfenced cut-over land as a free 
range. Tracts of open woodland on 
farms are pastured, and animals are 
fattened in fields of peanuts, peas, corn, 
and sweet potatoes; but tens of thou- 
sands of cattle and hogs live upon the 
open range with very little care or feed- 
ing, and goats and sheep are also raised 
in this way. Animals perish from ex- 
posure and lack of food in winter, others 
fall prey to wolves, thieves, and hunters, 
and some are killed by automobiles on 
highways. It is difficult to improve the 
livestock because well-bred animals are 
generally unable to make their own liv- 
ing. Yet farmers cherish the right to 
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use the open range. They prevent the 
passage of county stock laws requiring 
owners to keep their livestock up, and 
resist efforts of the State to eradicate 
cattle fever-ticks by a systematic dipping 
program. 

Cattle are the most numerous and 
valuable class of livestock. They are 
rounded up once or twice a year for 
branding calves and selecting animals to 
market. They graze in the woodland, 
on open spaces, and along highways 
throughout the region at all seasons of 
the year. During late winter they are 
thin and weak from constant exposure 
and scarcity of forage, but improvement 
is rapid as grass grows in spring. The 
cattle are scrubs descended from pioneer 
stock, with some admixture of Brahma 
and beef breeds. Tick fever hinders 
the introduction of better stock since it 
is deadly to mature well-bred animals, 
whereas native cattle and the Brahma 
are measurably immune. 

Eradication of the fever-tick is un- 
usually difficult in this region. If one 
or more herds are “cleaned” by system- 
atic dipping there is constant danger of 
re-infestation as a result of mingling 
with other cattle on the open range or 
of grazing on infested pastures. Op- 
ponents of systematic dipping argue that 
since there are ticks in the woods and 
on rabbits and squirrels, they cannot be 
exterminated by killing those on the 
cattle. 
facts that only one sort of tick gives 


They are inclined to ignore the 


cattle the fever, and that the disease has 
disappeared in hundreds of Southern 
counties as a result of regular dipping 
work. Apparently the chief reasons 
for popular resistance are: (1) the diffi- 
culty involved in rounding up cattle on 
the range every fortnight and driving 
them to dipping vats, (2) decreased 
milk production which follows the dip- 
ping of cows, and (3) the American 
disposition to resent outside interference 


of any sort. This resistance is being 
gradually overcome, and systematic dip- 
ping has begun in counties on the west- 
ern and northern margins of the region. 
The State is prepared to force its ex- 
tension to other counties, and it seems 
that the fever-tick will be exterminated 
in Texas within another decade. 

The pine-woods-rooter or razorback 
hog is a symbol of the Pine Woods Re- 
gion. Living in the forest through 
many generations by the root-hog-or-die 
plan has fixed the type. It is character- 
ized by a long thin snout, slender legs, 
thin angular body, and grizzled hair. 
Locally the contour of these animals has 
been improved by admixture with better 
types, but there are thousands of razor- 
backs in the country and about the towns 
of southeastern Texas. Their owners 
cut “earmarks” to facilitate identifica- 
tion, and some farmers feed a little corn 
to help their hogs through the winter. 
They devour acorns and nuts found in 
the hardwood timber water- 
courses, and feed upon pine seeds, the 


along 


roots of longleaf pine, grass, and other 
materials. In autumn when mast is 
relatively abundant they fatten some, 
and may be slaughtered for local use or 
shipped to market. Since they do not 
put on weight readily, they are unprofit- 
Many 


from disease on the range, others are 


able feeders. razorbacks die 
killed by thieves and wolves, and some 
are run over upon highways. But since 


production costs practically nothing 


these ‘‘woods hogs’ are considered 
profitable animals. 

Goats and sheep also range on cut- 
over land in some localities, but neither 
is an important class of livestock. 
Goats are well adapted to the woodland 
range for they browse the bushes and 
trees and eat both grasses and weeds. 
They move about in herds and defend 


themselves from wild animals. better 


than sheep. Herds that range in the 
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woods by day and are kept in fields dur- 
ing night deposit manure, thus fertilizing 
the land. Iarmers use goats to destroy 
sprouts that grow on recently cleared 
land. ‘They also furnish a meat supply 
for the family. Sheep are little suited 
to conditions in the Pine Woods Region. 
They are unable to defend themselves 
from wolves or dogs, and do not thrive 
in subtropical climates. Nevertheless, 
several thousand sheep are raised on 
grassy cut-over land in the central part 
of the region. Some of them are kept 
in fenced pastures while others run on 


the open range. They produce quanti- 
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herds of Jersey cattle that produce milk 
and cream for sale in towns and cities. 
Beef and pork pre duced by these stock- 
men are also absorbed by local markets. 


FARM FORESTRY 


Karmers give little attention to the 
growth of timber although 40 per cent 
of their acreage is classed as woodland. 
They are not accustomed to thinking of 
forest products as crops, and do little or 
nothing to stimulate tree growth on their 
wooded land. Yet pine and other trees 
grow spontaneously wherever the land 
is uncultivated and there are not too 





FIGURE 12.—-Packing tomatoes at Livingston, Texas, for shipment to Northern markets. The green 
tomatoes are wrapped in paper, packed in “‘lugs,’’ and loaded into refrigerator cars. 
needed ventilation, but they are iced only when inspection at St. Louis or other way stations indicates 
that ripening should be checked so that the shipment may reach consumers in good condition. 


ties of wool for market and supply mut- 
ton for local consumption. 

Some stockmen in the Pine Woods 
Region employ better methods than 
those described above. They fence and 
improve their pastures and keep their 
livestock on the farm. Cattle and hogs 
of good grade feed on meadows and 
open woodlands, and fatten in fields of 
corn, peas, sweet potatoes, and peanuts. 
Small amounts of hay and forage are 
stored, and some feed is purchased dur- 
ing winter. A few farmers maintain 
private dipping vats to keep their cattle 


free from fever-ticks, and there are 


These cars give 


many fires and livestock. The rate of 
growth could be greatly increased by 
fire prevention and by more attention 
to securing stands of optimum density, 
but even under existing conditions farm 
woodlands are productive. The more 
open areas are used for pasture, and 
wood cut on farms is valuable for home 
use and for sale. Fire-wood is the do- 
mestic fuel of the rural population, and 
in some cases homes and barns are built 
of pine logs. Very durable roofs are 
made of small boards split from pine or 
cypress timber, and rived boards are also 
used in making rabbit-proof picket 
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fences about homes and_ gardens. 
Poles, posts, and boards split from logs 
are used in other sorts of farm construc- 
tion work, and the list of wood products 
cut for sale includes logs, poles, railway 


ties, mine props, and fire-wood. 


CONCLUSION 


The Pine Woods Region of south- 
eastern Texas seems destined to retain 
its individuality. Spontaneous growth 
of pine and hardwood timber, slight in- 
centive for higher economic use of the 
land, and increasing fire protection indi- 
cate that vast areas will be reforested, 
thus perpetuating the wooded character 
of the region. This suggests that saw- 
mills and other woodworking plants will 
continue to dominate manufacturing in- 
dustry. Agricultural growth promises 
to continue slowly along present lines. 


Cotton will remain an important crop, 
and there will be increased production 
of crops that thrive under local condi- 
tions, such as early vegetables, water- 
melons, sweet potatoes, and peas. The 
livestock will improve slowly. There 
will be an increasing tendency to keep 
them on the farm and supply them 
with adequate forage. The extermina- 
tion of the fever-tick will facilitate the 
improvement of cattle. Deposits of 
petroleum will doubtless be found in 
places, causing temporary booms similar 
to that being enacted at Conroe in the 
southern part of the region. However, 
in the long run their effects will be small 
as has been the case at Sour Lake, Hull, 
and other places; and the region will 
probably continue as a land of woods, 
forests, and farms, dotted with small 
cities and towns. 
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DuGGAN, STEPHEN. The Two Americas; an In- 
terpretation. xxand275pp. Charles Scrib- 
New York, 1934. Price, $1.75. 


The relations between the two Americas have 


ner’s Sons. 


never been so close or so cordial as they should 
have been or as they might have been. Settled in 
the main by the peoples of northern Europe, that 
part of North America north of Mexico has been 
distinctly Nordic in its economic, its cultural, and 
its social fabric, and in its attitude toward inter- 
national relations. Settled in the main by the 
peoples of Mediterranean Europe, Latin America 
has been, as its name implies, distinctly Latin in 
the development of its ideals and institutions. Be- 
tween the two the differences which they have in- 
herited from northern and southern Europe have 
been accentuated, partly because distance and 
barrier seas and arid lands have separated them, 
partly because both have found their easiest trade 
and cultural connections with the ancestral home- 
land, instead of with each other. 

Inherently there is no reason why this closer re- 
lationship between Europe and South America 
and between Europe and North America than be- 
tween the two Americas is not wholly justifiable, 
and natural, and in many ways desirable. The 
fact that the two western continents have been 
named America or that both lie in practically the 
same longitudinal location does not argue that 
they should necessarily be more closely related 
than two Smith families or two Johnson families 
living on the same meridian on opposite shores of 
Lake Erie should have closer connections with 
each other than with the Brown family living at 
one end of the Lake. 

But as Mr. Duggan declares, there is also no 
reason why there should be animosities and an- 
tagonisms between the two Americas, why mere 
misunderstandings and unfounded prejudices 
should militate against their cordial cooperation 
and interdependence in all those activities and 
projects which might be reciprocally or mutually 
beneficial, or which are intended for the good of 
all peoples. Certain inherent conditions in the re- 
lations between the two would impel them to 
closer cooperation if only the misconceptions that 
they appear to have formed of each other might be 
cleared away. 

This it is that Mr. Duggan so conscientiously 
sets out to do, and so far as fact and sane argu- 
ment can serve the purpose he certainly most ef- 
fectively does his part. Sympathetically, with 
open heart and mind, and very frankly and fully, 
he goes into the reasons, real and fancied, that 
have tended unduly to separate the peoples of the 
two Americas, and points out wherein and to what 
extent they are unreasonable and unjustified. He 
suggests the courses the peoples of the two con- 


tinents should follow to eradicate the antipathies 
that work against their common interests and wel- 
fare, and the restraints each should exercise in 
attempting to bring the other to a better appreci- 
ation of the problems that face them and a warmer 
sympathy for the attempt at solution. His analy- 
sis of the problems is carefully and thoughtfully 
elaborated and elucidated. He addresses himself 
chiefly to the people of the United States, and at- 
tempts to explain and interpret to them the things 
about Latin America they do not understand or 
like, and to inform them adequately about many 
things of which they know nothing. 

While Mr. Duggan may not succeed and prob- 
ably realizes quite well that he, or for that matter 
any one else, can not succeed by one book, or 
within one generation, in breaking down the un- 
necessary barriers that retard and restrict the 
fullest natural interchange of wares, ideas, and 
sympathies between the two Americas, he does a 
remarkably fine task in indicating what the most 
difficult elements are in the barrier, and clearing 
the way for further advance in the direction he 
has sought to go as far as he can. Only some 
common emergency or some common enthusiasm 
that would raise the peoples of the two Americas 
above the barriers that their petty prejudices and 
puny controversies have raised, and unite them in 
some common cause that would enlist their whole 
hearts and minds in common thought and action, 
can suffice to obliterate quickly the differences 
between them. Otherwise time must work the 
transformation. 

The “Two Americas” is a very good book. 
While it is not essentially geography it is such a 
rich contribution to the human geography of the 
two peoples that every geographer may well make 
the book his own to his own advantage and useful- 
ness. It should be widely read by all good Amer- 
icans, Latin and Nordic. 

W. E_mer Eksitaw 


STAMP, L. Duptey. The British Isles; A Geo- 
graphic and Economic Survey. xi and 719 
pp., numerous maps, charts, and diagrams, 
and a few photographs. 
Co., London, 1933. 


Longmans, Green & 
Price, $8.00. 

“Almost as interesting as a novel or a mystery 
story’ would not be far from the truth regarding 
L. Dudley Stamp’s new book “The British Isles.” 
It appears to be the best that has yet been pub- 
lished on the subject, at least in English, rival- 
ing that brilliant French treatise, also relatively 
recent, “Les Isles Brittaniques.” It is of inesti- 
mable value not only to the geographer, the econ- 
omist, the agriculturist, or the industrialist, but to 
everybody who can read English. Whether he be 
a son or daughter of Britain or any of the British 
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dominions, or of America, or of any land, where 
trade and industry, freedom and culture play a 
part in the lives of the people, he will find interest 
and inspiration in this discriminating account of 
the way the people of the British Isles have come 
to be what they are, and of the part they play in 
the economy of the world. It is a “frightfully 
fascinating” book, to use one of the author’s own 
pet expressions. 

The book is essentially economic, but it is so 
nicely balanced by due weight upon the physical 
and biologic character of “The Isles” and the racial 
and cultural composition of their people, that it 
does not suffer by over-emphasis upon Pound- 
or Dollar-geography. Because Doctor Stamp 
focuses his attention just as much upon the eco- 
nomics of living as upon the economics of mak- 
ing a living the £ mark leaves its impress upon 
very few pages indeed. Industry, in its best sense, 
constitutes the central theme of this good book, 
and makes dynamic its appeal and interest. In- 
dustry engages more than half its pages, includ- 
ing the extractive as well as the manufacturing 
industries. 

Eight chapters, about 130 pages, are devoted to 
the general geography of the British Isles; six- 
teen, about 400 pages, to the industries, including 
forestry, agriculture, fisheries, mining, and manu- 
facturing ; three, about 55 pages, to the peopling, 
the evolution of settlements, and the spread of 
communications ; one to London; one each to the 
industrial regions of Ireland, the seaports of Brit- 
ain, the commerce and ports of Ireland, the foreign 
trade of Britain, and the national capital. Brief, 
concise lists of references are appended to each 
chapter. Such is the organization of the book. 

Obviously Doctor Stamp has given to this com- 
pact, exhaustive work, the care and critical analy- 
sis of material that his mature years of study of 
his subject enabled him to devote to it. Through- 
out its 700 pages his thoughtful and scholarly 
evaluation of facts and their dependent interpreta- 
tion; of relationship and their significance; of 
forces, activities and trends, and their direction; 
of results and their consequences, reveals itself 
clearly. Every chapter is complete within itself, 
exhaustive in detail; yet it so convincingly plays 
its part in the composition of the whole book, that 
it seems hard to distinguish it as a separate unit. 
Such independence of chapter material within in- 
terdependence of the subject material, is impos- 
sible to achieve without complete mastery, and 
proves conclusively that Doctor Stamp has put 
his best into it, and that that best is sufficient for 
a superior product. 

To praise the book without pointing out its use- 
fulness would be like building a house without 
doors or windows. It is almost encyclopedic in 
the character and quantity of its text; it is a rich 
volume for class use as the basis for a course on 
“The Isles”; it is a superior and inclusive refer- 
ence, up-to-the-minute in its data; it is a bond be- 
tween all busy English-speaking peoples. 

The publishers have put as much, proportion- 


ally, into their part of the book as has the author 
into his, and have achieved commensurate success. 
The book graces any library, any bookshelf, any 
scholar’s work table. May it gain the place in 
our American geographic and general literature it 
so well merits ! 

W. ELMER EKBLAW 


Cressey, GrorcGe B. China’s Geographic Foun- 
dations ; A Survey of the Land and Its Peo- 
ple. xvii and 436 pp. Richly illustrated by 
maps, charts, and photographs. McGraw- 
Hill Book Co., New York, 1934. Price, 
$4.00. 

China’s Geographic Foundations is one of those 
good books that endure because they fill a need 
not filled before, and because they are so well 
organized and prepared in both form and material 
that only minor improvements can be suggested. 
It summarizes effectively and adequately the 
geographic knowledge of the Celestial Kingdom 
that is now available to us. It leaves Cathay no 
longer an unknown, inscrutable land but makes 
of it for us the kind of country that England or 
Italy, Sweden or Switzerland, Spain or Holland 
has long been, a land of busy, aspiring peoples 
occupying the terrane that has molded their his- 
tory, directed their progress, and shaped their 
destiny. It helps us better to understand their 
life, to interpret their history, to think hopefully 
of their future, and thus to bring them within the 
scope of that meaningful phrase “our neighbors.” 

In twenty-one concise, readable chapters, of 
which six are devoted to the character of the 
Chinese land and people, and fifteen to the natural 
regions into which they may geographically be 
divided, Doctor Cressey presents the results of 
his decade of research, survey, and study, of 
travel, exploration, and hard work. He visited 
23 of the 28 provinces and 13 of the 15 geographic 
regions he distinguishes. He enlisted in his re- 
searches the knowledge and aid of thousands of 
others who have been interested in China and its 
problems, and who were in position to speak or 
write authoritatively. He rewrote his material, 
vastly enriching it, after his first material ready 
for publication was burned in the destructive 
Japanese onslaught upon Shanghai in 1932. He 
clung tenaciously to his purpose to make known 
to the world as well as he possibly could the 
knowledge of China he had acquired by long 
residence in the land, travel to some of its re- 
motest sections, and teaching association with his 
Chinese students, as well as by his reading and 
other researches. 

Everything seems included that is essential to 
the purpose for which Doctor Cressey states he 
prepared the book. Little, if anything, is omitted 
that might add to the geographic value of the 
kind of book that he intended. Within its 436 
pages he has compacted so much that is worth 
while, so little that is trivial or irrelevant, that 
the result is exceptionally complete and inclusive, 


and consequently satisfactory. His general dis- 
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cussion of China and the Chinese in the first six 
chapters, which embrace a little more than one- 
third its pages, is so discriminating and thorough 
that it forms a distinct and finished unit. His 
skillful treatment of the fifteen geographic re- 
gions makes each one stand out in its peculiar 
characteristics, and successfully unites it with 
each of the others and the whole. He fails, how- 
ever, to place distinctly enough the stamp of his 
own individuality, his own point of view, upon the 
material of his book ; and while it does not in any 
wise or in the slightest measure, detract from the 
value of the book as text, reference, or authority 
perhaps, it does leave the feeling that he has not 
accorded himself the justice that his long years of 
painstaking research warrant. 

The extended, exhaustive bibliography care- 
fully selected, and as critically evaluated, con- 
stitutes an invaluable part of the book; the map 
of the geographic regions in their relation to the 
relief, and the provinces, is excellent, but some- 
what too small; and the abundance of superior 
illustrations, pertinent to his text and explanatory 
of the points he makes, add incredibly to the 
interest and educational effectiveness of the book 
The style is easy and clear, though in places not 
so smooth as in most of the book. The paper is 
smooth but not glaring, the type unusually clear 
and legible upon it. The book is well bound. 
Obviously the publishers have codperated gen- 
erously, as well as effectively, with the author, to 
present in this first inclusive American work on 
China a book that is satisfactory in every way, 
and hence a book that will endure and sell well 
over many years. Author and publishers richly 
deserve credit and congratulation. 


W. ELMER EKBLAW 


DIcKINSON, R. E., ANp Howartu, O. J. R. The 
Making of Geography. 264 pp. The Ox- 
ford University Press, Oxford, 1933. 
$3.00. 


Pric 


Of the making of geography, like the making 
of books, there is no end, and so periodically a 
new book giving the latest account of the making 
may reasonably and justly be expected. Not al- 
ways does such a geographic milestone merit the 
approval which must come to this. [For it is an 
excellent book, so compact and so balanced, that 
certainly it will take the place of those that have 
appeared in time before; in these busy confusing 
days, compactness and balance are more to be 
desired than rubies! 

The temptation to discuss at length each of the 
twenty chapters of the book is almost too strong 
to resist—but resist we must. The first half of 
the book is devoted to the historical advance of 
general geography, in part regionally; and this 
first half of the book should be made part of the 
knowledge of every geographer who aspires, or 
claims, to a place in the science, the profession. 
The essential facts of the evolution of geographic 
knowledge and geographic point of view are set 
forth in this first half of the book, but for more 


detailed and specific treatment some of the earlier 
and more comprehensive works must be con- 
sulted; most of these broader and more inclusive 
treatises are available in our libraries when need 
for them arises. This work by Dickinson and 
Howarth should be one of the most treasured 
books in every geographer’s library. 

Chapter fifteen is devoted to the influence and 
activity of Alexander von Humboldt and Carl 
Ritter in defining the content and character of 
geography and the spread of its cultural and 
utilitarian value as a science. The part that 
Friedrich Ratzel played following Humboldt and 
Ritter might well have been added to this chapter, 
for then, in the opinion of the reviewer, the chap- 
ter would have been considerably enriched, rich 
as it naturally must be admitted it stands without 
addition. The discussion of the effect of Ratzel’s 
concept of geography is included in a subsequent 
chapter, but scarcely with justice to the extent 
of Ratzel’s influence. 

The four chapters on the development of physi- 
cal geography, of human geography, of biogeog- 
raphy, and of regional geography, respectively, 
are gems of compactness and richness, however 
controversial their subject matter may be. Every 
student who specializes in geography should be 
thoroughly conversant with the subject matter of 
these chapters, and every student who takes a 
course in geography should be referred to them 
for the shaping of his concept of geography. 
‘They are four superlatively good chapters. 

The book concludes with a brilliant summary 
and conclusion that affords food for thought, and 
discussion, and argument, without end; and sug- 
gests that the final word has not been written; 
for of the making of geography there is no end! 

W. E_mer Eksitaw 
Ormsby, H. France; A Regional and Economic 
Geography. xiv and 515 pp., maps and 
tables. KE, P. Dutton & Co., Inc., New York, 
1931. Price, $6.50. 

More encyclopedically descriptive than richly 
and suggestively interpretative, this English 
geography of France ranks high among the many 
excellent geographies that have appeared with 
the regional treatment as the method of presenta- 
tion. The book is essentially economic as its 
subtitle indicates, and furnishes the fundamental 
tacts necessary to an adequate knowledge and a 
substantial appreciation of the economy of France 
as it is related to the geographic elements of the 
country. Satisfactory indeed for the purpose the 
author had in mind for her readers, the book con- 
stitutes a valuable addition to our library of re- 
gional geography, general enough to form a basic 
reference in every field of geography, specialized 
enough to be invaluable in its own particular field. 

\fter a brief survey of general considerations 
in her first chapter, the author promptly launches 
her attack upon the chief objectives of her book, 
the major regions of France. Ten successive 
chapters are devoted to the following ten regions : 
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(1) The Central Massif; (2) The Armorican 
Massif; (3) The Paris Basin; (4) Northeastern 
France; (5) The Pyrenees; (6) The Basin of 
Aquitaine; (7) The French Alps; (8) The 
Rhone-Saone Corridor; (9) The Mediterranean 
Littoral; and (10) Eastern France. The re- 
viewer feels that the author has discussed the 
regions adequately, with properly-proportioned 
emphasis and uniform treatment so far as the re- 
gion permitted, and has done full justice within 
the scope of her purpose and space to each. She 
has omitted little if anything, of consequence, and 
while a critic familiar with the details of any one, 
or any group, of the regions might captiously 
find minor errors and faults, certainly he would 
have to be expert and well-informed indeed to 
point out any major defects in text or in treat 
ment. 

Three chapters following the regional discus 


sions integrate them in very capable and thorough 
summaries of agriculture, industry, and com- 
munications. With admirable restraint the au- 
thor has selected her material most critically for 
these chapters, and has compacted within them a 
wealth of illuminating facts that throws much 
light upon the economic situation in France at 
present. The chapter on communications is 
pre Ibably the best in the book, and deserves espe- 
cial mention. An appendix of pertinent tables 
and a rather adequate index complete the mate- 
rial. The book is printed on good paper, in clear 
legible type, and is well bound. The text suffers 
from lack of supplementary charts to convey 
graphically some of the facts that the text can 
not sufficiently emphasize, but on the whole the 
book is well done, and well worth a permanent 
place on the geographer’s “handy reference shelf.” 
W. E_-Mer EKBLAW 





ANNOUNCEMENT 


N THE October issue of ECONOMIC GEOGRAPHY Dr. Robert B. Hall of the 
University of Michigan will continue the Agricultural Regions of Asia 
with a discussion of the Japanese Islands, which will be further enriched 

by Dr. D. H. Davis’ detailed discussion of ‘* The Agricultural Occupation of 
Hokkaido.”’ In subsequent issues Dr. Samuel Van Valkenburg will continue 
Agricultural Regions of the World with additional detailed contributions on 
Agricultural Regions of Asia. In later issues Dr. Homer L. Shantz, President 
of the University of Arizona, will contribute his series on A gricultural Regions 
of Africa which, upon conclusion, will complete the finest geographic dis- 
cussion of the world’s agriculture thus far established. 

To obtain the complete series of these extremely valuable articles, which 
present for the first time on such a comprehensive and accurate basis the 
significant divisions of the world’s most important industry, it will be neces- 
sary to subscribe at once for ECONOMIC GEOGRAPHY, and to order the several 
back numbers. 

In addition to this series of articles on agriculture, other series are being 
initiated ; every issue will also contain four or five articles dealing with urban 
and regional geography, with problems of land utilization, with programs of 
development of resources, with commerce, with transportation, with health, 
and with the hundred and one other subjects that are of present geographic 
interest, all by the most competent and best-informed authorities in their 
respective fields. ECONOMIC GEOGRAPHY is indispensable to the intelligent 
citizen. 

The subscription price to all new subscribers in the United States and pos- 
sessions is $5.00 the year or $9.50 for two years. To all foreign countries, 
$5.50 the year or $10.00 for two years. Complete files from the beginning to 
include the numbers for 1933 may be obtained at the special price of $42.00 
for the United States and $45.00 for all foreign countries. 
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QUARTERLY journal of Economic GEOGRAPHY published by Clark 
University for the benefit of geographers, economists, teachers, pro- 
fessional and business men, and all who are interested in the intelli- 

gent utilization of the world’s resources. 

Subscription rates are $5.00 the year in the United States and its Terri- 
tories; $5.50 the year beyond the borders of the United States, except to 
charter subscribers. 

Only a limited number of the first issues of ECONOMIC GEOGRAPHY are 
available. 

The April issue of Volume 10 contains the following articles: 

Agricultural Regions of Asia: Part VI, China, George B. Cressey, Syracuse University, Syracuse, New York. 
The Bay Oil Industry of St. John, Earl Shaw, State Normal School, Worcester, Mass. 

Location Factor in the Choice of Free Port Sites, S. Axel Anderson, Columbia University, New York, N. Y. 
Apple Industry of the Wenatchee Area, Otis W. Freeman, State Normal School, Cheney, Washington. 
Markets and Market Areas of East Anglia, Robert E. Dickinson, University of London, England. 


Furniture Industry of the Southern Appalachian Piedmont, Ben F. Lemert, Duke University, Durham, North Carolina. 
Land Economy of Warren County, Kentucky: Part II, J. Sullivan Gibson, Kanawha College, Charleston, West Virginia. 


January includes: 
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